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INTRODUCTION 



In 1971 i the Duval- County School Board took a major 
step forward in providing relevant curriculum for students 
when they adopted the concept of a three-program curriculum 
for its senior high schools, ihe three programs decided 
upon by the Board were; 

1. Vocational 

2. College Preparatory 

3. P re-Technical 

The differences between this high school curriculum rnd 

most others were that: 

The pre-te clinical program filled the gap 
between the vocational and the professional 
level preparation. 

Each of the three programs was directly 
related to the student's post high school 
plans. 

The traditional programs and curriculum had made available 
programs that would provide the skills and knowledges for 
pupils desiring to enter a vocation or college, but only a 
few technical, and no pre-technical courses were offered. 

This lack of a pre-technical curriculum was not a pro- 
blem unique to Duval County schools. Investigations by, staff 
members of the Duval County School Board of existing problems 
at the local and state levels, followed by consultations with 
state and national experts in technological education, re- 
vealed that no planned program of pre-technical education at 
the secondary level existed in the state or in the nation. 
Only fragments of a pre-technical curriculum, and a few high 



9 

ERIC 



-4- 



school technical programs, could be found. The failure of 
education on a national scale to respond to the needs of 
certain students, industries, and businesses emphasized the 
requirement for a carefully prepared pre-te* ^oal curriculum 
at the secondary level. 

Education's failure to meet the need for technical and 
pre-technical education provided the impetus for this pro- 
ject. The project's ultimate goal is to develop a pre- 
technical curriculum which would provide secondary students, 
who aspire to technical employment or post secondary techni- 
cal education, with the requisite skills, knowledges, and 
attributes to respond successfully to current and anticipated 
demands of local, state, and national job markets. 

Before any curriculum could be developed, an assessment 
had to be made of the kinds of technical occupations that 
presently exist in the Northeast Florida area plus the asso- : 
ciated skills, knowledges, and attributes needed for these ! 
occupations. This summary report presents the results of 
that assessment. 

The study was limited to the Northeast Florida area and 
to selected agencies because of time and personnel constraints, 

4 

However, there is no apparent reason why the procedures used 

in this study would not be applicable to a wider geographic j 

region. 

i 
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DESIGN CF THE STUDY 

4j 



This study was designed to meet the following objec- 
tives with respect to occupations in the Engineering and 
Industrial Area in Northeast Florida: 

1. To identify the existing technical ' 
occupations and the number of present 
and anticipated employees in each. 

2. To determine the requisite skills, 
cnowledges, and attributes ' ssociated 
with successful participation in each 
occupation identified in (1). 

3. To cluster the technical occupations. 

The scope of the study required ^ three phase ap- 
proach. 

Phase I was the identification of four broad career 
clusters in the Engineering and Industrial Fiold„ They 
are: 

1. Electro-Mechanical 

2. Building and Construction 

3. Climate Control 

4. Transportation 

Special Area Advisory and Review Committees were establish- 
ed in each of the clusters. Each committee was composed 
of: 

1. area specialists from Florida Junior College 
and the Duval County School Board 

2. working technicians 

3. key representatives from the Industrial 
sector of Duval County. 

The first function of each committee was to prepare 



a rough draft survey form of tasks performed in each clus-. 
ter area, A tentative list of skills, knowledges, and at- 
tributes was also identified at this time. The project 
staff was responsible for researching the literature and 
making resources available to assist the committee mem- 
bers in this endeavor. After preparing the survey instru- 
ment for each area, the committee members identified key 
representatives from the Engineering and Industrial Field 
in Duval County, which employed personnel in technical po- 
sitions and then identified key individuals within those 
agencies. These key individuals were contacted by staff 
pcrsonrcl and a job task survey instrument was completed for 
the technical occupations existing in the employing agency. 
At least one of the following methods was used to complete 
the survey instrument for each occupation. 

1. Completed by technicians supervisor. 

2. Completed by technician, 

3. Completed by personnel office staff. 

A. Completed by project staff member from available 
job description information. 

Phase II consisted of identifying the number of pre- 
sent and anticipated employees in each job. Three sources 
were utilised: 1) Committee members, 2) existing surveys, 
and 3) a written survey instrument. 

Considerable difficulty was encountered in the attempt 
to collect this data, even though a statement was made to 
the* effect that information obtained would not be released 
associating companies and numbers of technical employees. 
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This statement was not accepted by some companies and union 
officials. 

The basis for determining the number of present employees 
in the Engineering/Industrial Field is * he State Department 
of Education Florida Technician Man-Power Survey (July, 1971). 

Additional information concerning the number of tech- 
nicians in Duval County was secured through committee members, 
personal contacts^ responses from the survey letters, and 
telephone contacts. The number of employees reported in 
Chapter V is considered representative, but not all inclusive. 

In Phase III, members of the Special Area Advisory 
Committees met to review the data collated to date. Task 
forces composed of consultants and members of each area 
advisory committee met individually and in some rases jointly, 
to expand and compile the lists of tasks, and ski. Is, in each 
of the four areas. Based on these lists,. a final review and 
modification was made by selected committee members. 'The 
results of that review are shown in Chapters 1-5 of this 
report. 
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CHAPTER I 




IDENTIFICATION OF TECHNICAL OCCUPATIONS 
. ENGINEERING AND INDUSTRIAL 

This chapter presents the listing of entry level and 



Northeast Florida. The gathering of data from which the 
lists were derived v/as a continuing activity of the staff 
and members of the various advisory committees during Phase 
I and II. 

The majority of the occupations ^iven in the Engineer- 
ing and Industrial Areas v/ere identified by members of the 
specialised Advisory Committee. Personal visits to select- 
ed businesses in each area completed the identification of 
occupational titles. 

No attempt was made by the staff or committers to in- 
terpret what was meant by various, job titles or occupations. 
The common titles currently in use by governmental agencies 
or businesses were used, as were the job titles listed in 
the Dictionary of Occupational Titles. The table below 
summarizes the number of occupations identified in each 
major area. 



specialized technical occupations presently existing in 



Area 



Number of Occupations 
icientii'ied """" 



I. Electro-Mechanical 

A. Electronics 

B. Electro-mechanical 



5 
3 



II. Climate Control 



5 



III. Transportation 



7 



IV. Building and Construction 

A. Drafting 5 

B. Electrical 6 

C. Mechanical 7 




CHAPTER II 

TASK ANALYSIS OF SELECTED OCCUPATIONS IN 
ENGINEERING AND INDUSTRIAL RELATED BUSINESSES 

In this chapter, a task analysis for each technical 
occupation is given . Section I is a task analysis for occu- 
pations in Electro-Mechanical, Section II is a task analysis 
for occupations in Climate Control, Section III is a task 
analysis for occupations in Transportation, and Section IV 
is a task analysis for Building and Construction. Each sec- 
tion lists the occupation and its identifying code title. 
An (X) appearing in the column opposite the task row for a 
particular occupation indicates that that task is performed 
in the occupation. 

These task lists were compiled from information and 
surveys conducted in Phases I and II. The original task lists 
were developed by task forces composed of members of the 
various advisory committees from job descriptions and publi- 
cations available on competencies found in Engineering and In- 
dustrial careers. From the original task lists, a written 
survey instrument was developed which could easily be comple- 
ted. by anyone familiar with the occupation. Selected busi- 
nesses' were identified who employed individuals in technical 
pdsitions* They were contacted by a staff member, and at 
least one of the following methods was used to complete the 
survey instrument? 

-11- 



1* Completed by technicians supervisor, ^Ato 

2. . Completed by personnel office staff. 

3» Completed by project staff member from 
available job description information. 

An attempt was made to obtain at least three completed 

surveys on each occupation. A consensus of individuals who 

completed the survey provided the basis for listing that 

task as being performed in that occupation. 



CHAPTER II 

TASK ANALYSIS 

ENGINEERING AND INDUSTRIAL 

I* Positions in Electro-Mechanical (Entry level and 
specialised positions) 
A* Electronics 

Title: Code: 

• Electronics Installation Man 1 

Communications Technician • .2 

Industrial Electronics Maintenance Man . . 3 

Electronics Salesman . ...... 4 

Radio & T.V. Repairman 5 

B. Electro-Mechanical 

Title: Code: 

Instrument Repairman 1 

Machinery Maintenance Man , • • 2 

Computer .Maintenance Man ^ 
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I. ELECTRO-MECHANICAL 



A. ELECTRONICS CODE 



JOB ENTRY TASKS 


1 


2 


3 


4 


5 


1. Satisfy the physical requirements of the job. 


X 


X 


X 


X 




^. follow, practice safe procedures and practices. 


X 


X 


X 


X 


X 


3. Use and care for common and specialized 
hand tools and power tools. 




X 


X 




JC 


4. Use proper soldering techniaues.- 


X 


X 


X 




X 


5. Read and interpret electronic symbols. 


X 


X 


X 


X 


X 


o. Read and interpret electro-electronic 
schematic diagrams. 


X 




X 


X 


X 


7. Read and interpret blueprints. ' 


V 

: 

X 


X 


A 


X 




$• Operate precision measuring test equipment. 


X 


X 




X 


9. Read color code and markings on electronic 
components. 


x 


y 

1* a. 


x 


x 


Y 


10. Design a basic electronic circuit. 


X 


X 


X 


X 


X 


11. Construct a basic electronic circuit. 


X 


X 


X 




X 


12. Modify circuits to meet changing situations. 


X 


X 


X 






13. Test and service electronic equipment. 


X 


X 


X 




X 


IZm rrouble shoot an electronic device. 


X 


X 


X 




X 


15# Read instruction manuals, dirort^on^ anri 

other written material for precise content. 


X 


X 


>: 


X 


X 


16. Analyze and interpret information obtained 

* ^ v lu ill fc:c* l J.I ctllLi rt; UUruXIJR 

instruments. 


X 


X 


X 


X 




17. Deal with a variety of technical problems 
involving many factors and variables. 


X 


X 


X 


X 




IB, Repair or replace defective parts or systems 
in electronic devices. 


X 




Y 




I. 


19. Plan, install, and inspect the installation 
of complex equipment. 


X 


X 
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I. ELECTRO-MECHANICAL 



t 



A. ELECTRONICS 



CODE 



JOB ENTRY TASKS 


1 


2 


3 


4 


5 


20. Perform routine maintenance to maintain 
equipment efficiency* 




X 


X 




X 


21. Organise manpower needs for most efficient 
operations. 


X 


X 


X 




22. Develop material, supply, tool, and equipment 
list for a' job. 






X 




X 


23. Make technical evaluations and call 
consultant as required. 


X 


X 


X 


X 




24. Keep current on new developments in technology. 


X 


X 


X 


X 


X 


25. Prepare or interpret engineering drawings 
and sketches. 


X 


X 


X 


X 


X 


26. Advise, plan, and estimate costs of equipment 
and stock. 


X 






X 


X 


f • /iului xiix© Iirbu dlQ ctrid &D1Q6 Oy JJy / JL 

Health and Safety Act. 


X 


X 


X 






28. V/rite clear and concise communications. ■ 


X 


X 


X 


X 


X 


29. Communicate instructions and ideas orally. 


X 


X 


X 


X 


X 


30. Demonstrate effective relations with customers 
and suppliers. 


X 


X 




X 


X 


31. Maintain effective relations with superiors 
and coworkers. 


X 


X 


X 


X 


X 


32. Work cooperatively with inspection personnel 
and engineers. 


X 


X 


X 


I 


X 



I. ELECTRO-MECHANICAL 




13. ELECTRO-MECHANICAL CODE 



JOB ENTRY TASKS 


1 


2 


3 


1. Satisfy the physical requirements of the job. 


X 


X 


X 


2. Mathematically plan and analyze work. 


X 


X 


X 


3. Render technical assistance to craftsmen. 


X 


X 


X 


4. Use properly the available hand and power 
tools associated with the electro-mechanical 

J. 1CIQ • 


y 


X 


x 


p. ube ueciinxqueo oi soiQeringj wexqxng, ana 
other skills associated with the field. 


X 


X 


X 


6. Operate precision measuring test equipment. 


X 


X 


X 


7» Identify common use hardware and -nuipment. 


X 


X 


X 


o. xnverprei-, anaxyze, ana transmit lacus anct 
ideas graphically, orally, and in writing. 


X 


X 


X 


y» riepdie appropriate L.ecnm.cs.x reports. 


Y 

A 


Y 


Y 

A. 


10. Read and interpret electro-mechanical blue- 
prints, drawings, scnemouxcs^ grapns^ xme 
diagrams, and bulletins. 


X 


X 


X 


xx. oeit-ctj compile j cino use tecnnicdi xniormation 
from current references. 


X 


X 


X 


x<£. xnsuaxx exectro— mecnanxcax equipment according 
to exxcting codes. 




X 


X 


13. Determine the most economical and efficient 
materials and methods of installation. 




X 


X 


1A.. Test installations usinp" the anuroDriatp 
equipment and procedures. 


X 


X 


X 


15. Design and construct basic electro-mechanical 
systems. 


X 


X 


X 


16. Perform instrumental tests on mechanical, 
hydraulic, pneumatic, electrical or elec- 
tronic components of industrial equipment. 


X 


X 


X 
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I . ELECTRO-MECHAN ICAL 




B. ELECTRO-MECHANICAL CODE 



JOB ENTRY TASKS 


1 


2 


3 


17. 


Using appropriate tools and equipment, dis- 
assemble and repair electro-mechanical equip- 
ment. 


X 


X 


X 


ia. 


Replace defective parts or systems. 


X 


X 


X 


19. 


Perform routine preventive maintenance on 
electro-mechanical equipment and develop 
appropriate maintenance program to keep 
equipment operable and efficient. 


X 


X 


X 


20. 


When required, recommend changes for 
. improvement of existing systems. 


X 


X 


X 


21. 


Assist in developing materials, supplies- 
tools, and equipment needs for a iob. 


X 


X 


X 


22. 


Assist in ordering job needs and estimatinr 
costs asinr approved practices. 


X 


X 


X 


23. 


Provide required data for cost accounting 
systems. 


X 


X 


X 


24. 


Assist in maintaining inventory pnnt.ml . 


X 


X 


X 


25. 


Schedule equipment and materials for 
efficient use. 


X 


X 


X 


26. 


Assist in planning production as a member 
of the management unit. 






X 


27. 


Establish procedures for the most economical 
use of employees under his control. 


X 


X 


X 


28. 


Keep fully informed -of all safety precautions 
and proper procedures pertaining to his work. 


X 


X 


X 




Plan a safety program for each job. 


X 


X 


X 




Administer first aid as required by Federal Ant. 


X 


X 


X 


31. 


Demonstrate effective relationships with 
customers and suppliers. 


X 


X 


X 


32.. 


Maintain effective relations with superiors, 
coworkers, subordinates, inspection personnel, 
and engineers. 


X . 


x : 
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CHAPTER II ^ 

TASK ANALYSIS ^ 

ENGINEERING AND INDUSTRIAL 

Positions in Climate Control (Entry levol and 
specialized positions) 

Title: Code 

Air Conditioning, Refrigeration and 

Heating Serviceman ». 1 

Leader Man - Foreman . .... t ..... . 2 

Estimator 3 

Heating & Power Plant Technician 4 

Sheet Metal Man . 5 



II. CLIMATE CONTROL 




CODE 



JOB ENTRY TASKS 


1 


2 


3 


4 


5 
X 


x» uov rtiiu tare lor common ana specialized, 
hand tools and power tools. 


X 


X 




X 


2. Use and care for the general and specialized 
test equipment, service equipment and in- 
stallation equipment. 


X 


X 




X 




3. Use welding equipment to cut, weld, braze, 
and solder. 


X 


X 




X 


X 


4. Satisfy the physical requirements of the job. 


X 


X 




X 


X 


5. Maintain personal health. 


X 


X 


X 


X 


X 


txppxy ma uxieiiiti bicdi Knowieage to measurement, 
installation of equipment and evaluation of 
test results. 


X 


X 


X 


X 


X 


7. Install all types of air conditioning, re- 
frigeration, heating, and ventilating equip- 
ment in accordance with national and local ' 

f\ rs /A n* 


Y 

A. 


Y 




Y 

A. 




£. Utilize knowledge of refrigeration principles 
tet>t ana service an types oi installation. 


x 


x 




Y 


9. Utilize knowledge of electricity to connect, 
. icBi,, ana service climate control equipment. 


x 


Y 




Y 

A. 




10. Utilize knowledge of refrigeration principles, 
n eating system principles to test and service 
all types of installations. 


X 


X 




X 




11. Plan and install duct systems for distribution 
of heating and cooling mediums. 


X 


X 






X 


12. Compute heat gain and heat loss for commercial 
and residential buildings. 




X 


X 






13. Modify existing air conditioning, refrigera- 
tion, heating, and ventilating systems. 




X 


X 






14# Read and use plans and material specifications 


X 










15. Read and use electrical schematics, wiring 
diagrams and piping diagrams. 


X 


X 


X 


X 


X 
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II. CLIMATE CONTROL 



CODE 



JOB ENTRY TASKS 


1 


2 3 


4 


5 


16. 


Develop material, supply, tool and equipment 
requirement lists for the iob. 


X 


XX 


X 


X 


17. 


Keep current on new developments in the 
technology . 


X. 


X X 


X 


X 


18. 


Maintain inventories on truck and shelf. 


X 


X 


X 


X 


19. 


Organize manpower needs for most efficient 
operations. 




X X 






20. 


Schedule equipment and materials for 
efficient use. 


• 


IC X 






21. 


Provide required data for cost accounting 
systems. 


V ^ 

A J 


l X 


X 


X 


22. 


Satisfy state and local insurance and bond 
standards. 


J 


I X 






23. 


Plan safety program for each job a-nd follow 
safe practices and procedures. 


X > 




X 


X 


24. 


Administer approved first aid as required. 


X ) 




X 


X 


25. 


Write clear and concise communications. 


X ) 


I X 


X 


X 


26. 


Orally communicate ideas and instructions. 


X > 


: x 


X 


X 


27. 


Read instruction manuals, rfirprtinnc 

other written material for precise content. 


x> 


:x 


X 


X 


28. 


Instruct and direct activities of subordinates, 


X X 




X 


X 


29. 


Demonstrate effective relatic jhips with 
customers and suppliers. 


X X 


X 


X . 


X 


30. 


Maintain effective relations with superiors 
and coworkers. 


X X 


X 


X 


X 


31. 


Work cooperatively with inspection 
personnel and engineers. 


X X 


X 


X 


X 



-20- 
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CHAPTER II 
TASK ANALYSIS 

ENGINEERING AND INDUSTRIAL 

III. Positions in Transporation (Entry level and 
specialized positions) 

Title: 

Automotive Technician, , , 

Engine Mechanic 

Service Station Business Man 
Truck and Equipment Mechanic 
Service Representative . , 
Operating Engineer, 
Air Frame and Engine Mechanics, \, 



Code: 

. 1 

, 2 

. 3 

. 4 

. 5 

. 6 . 

. 7 



ERIC 
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III. TRANSPORTATION 




JOB ENTRY TASKS 


1 


2 


n 
J 


k 


5 


6 


7 


1. Satisfy the physical requirements of the 
.iob. 


X 


X 


X 


X 


X 


X 


X 


2. Follow safe practices and procedures. 


X 


X 


X 


X 


X 


X 


X 


3* Satisfy local, state, and national 
legal requirements. 


X 


X 


X 


X 


X 


X 


X 


km Operate equipment in a safe and 
efficient manner. 


X 


X 


X 


X 


X 


X 


X 


5. Use and care for common and specialized 
hand and power tools. 


X 


X 


X 


X 




X 


X 


6. Use and care for test eauiDment. main- 
tenance, and overhaul eauipment. 


X 


X 


X 


X 






X 


7. Apply mathematical knowledge to measuring, 
computing, and problem solving. 


X 


X 


X 


X 


X 


X 


X 
X 


6. Apply the knowledge of physics and 
chemistry to understandinF machinery 
and correcting problems. 


X 


X 


X 


X 


X 


X 


9. Use welding equipment. 


X 


X 


X 


X 








10. Read and' interpret drawings, schematics, 
piping diagrams, exploded views- and 
pictorial representations. 


X 


X 


X 


X 


X 


X 


X 


11. Repair conventional rasoline encine*? 
and associated equipment. 


X 


X 


X 








X 


12. Use plot plans and surveyor 1 s grade 
stakes. 












X 




13. Repair diesel engines and associated 
equipment. 








X 








14. Repair turbine engines and associated 
equipment. 














X 


15. Repair power transmission equipment. 


X 




X 






X 


X 


16, Repair steering control and suspension 
systems. 


X 




X 


X 






X 



9 

ERIC 



-22- 



III. TRANSPORTATION 




CO EE 





1 


2 


3 


1 

4 


5 


6 


7 


17* Straighten and alip;n metal Darts. 


X 












X 


18. Apply protective coatings and paint. 


X 




X 


X 




X 


X 


19. Install and service accessory equipment. 


X 


X 


X 


X 




X 


X 


20. Examine equipment and parts for wear 
and adjustment recommending corrective 
procedures. 


X 




X 




X 




X 


21. Conduct routine in-service inspections 
and keep records of data obtained. 


X 


X 


X 


X 




X 


X 


22. Develop material, supply, tool arid 

equipment requirement lists for o job. 










• 






23. Keep current on new developments in 
the technology. 


X 


X 


X 


X 


X 


X 


X 


24. Maintain parts inventory. 1 


X 


X 


X 


X 








2}. organize ranpower needs for most 
efficient operations. 


I 




X 


X 




X 


X 


26, Plan safety pror.ram and implement. 


X 


X 


X 


X 




X 


X 


27. Administer first aid as reouired. 


X 


X 


X 


X 




X 


X 


28. Write clear and concise communications. 


X 


X 


X 


X 


X 


Y 


X 


29. Orally communicate ideas and instructions. 


X 


X 


X 


X 


X 


X 


X 


30. Read instruction manuals, directions, and 
other written material for precise content. 


X 


X 


X 


X 


X 


X 


X 


31. Demonstrate effective relationships 
with customers and suppliers. 


X 


X 


X 


X 




X 


X 


32. Maintain effective relations with 
superiors, coworkers, subordinates. 


X 


X 


X 


V 


X 


X 


X 


33. Work cooperatively with inspection 
personnel and engineers. 


X 










X 


X 
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CHAPTER II 
TASK ANALYSIS ^% 

ENGINEERING AND INDUSTRIAL ^ 

IV. Positions in Building and Construction (Entry level 
and specialized positions) 

' A. Drafting 

Title: Code: 

Architectural Draftsman l 

Civil Draftsman ' 2 

Electrical Draftsman .... 3 

Mechanical Draftsman . . 4 

Surveyor. . \, , 5 

B. Electrical 

Title; Code: 

Construction Electrician.......; 1 

Industrial Electrician...... 2 

Electrical Estimator ## . 3 

Electrical Saleman 4 

Electrical Inspector.... 5 

Electrical Trainee... 6 
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CHAPTER II 

TASK ANALYSIS 

ENGINEERING AND INDUSTRIAL 

Positions in Building and Construction (Entry level 
and specialized positions) 

C. Mechanical 

Title: Code; 

Utility Technician .... 1 

Plumber & Pipefitter 2 

Industrial Sheet Metal Mechanic 3 

Steamfitter r 4 

Mechanical Estimator ', ,*, 5 

Mechanical Inspector ) 6 

Mechanical Trainee ♦ , 7 



• IV. BUILDING AMD CONSTRUCTION 




A. DRAFTING . CODE 



JOB ENTRY TASKS 


1 


2 


J 


A 

*+ 




1. Use and care for instruments and equipment, 
including all types of measurement devices. 


X 


X 


X 


X 


X 


\ 
i 

2. Letter dimensions and notes on drawings. 


X 


X 


X 


X 


X 


3. Construct geometric figures. 


X 


X 


X 


X 


X 


4. Construct multi-view drawings using the 
system of orthographic projection. 


X 


X 




X 




5. Dimension drawings. 


X 


X 


X 


X 


X 


6. Make orthographic or pictorial freehand 
sketches. 


X 


X 


X 


X 


X 


7. Construct sectional views. 


X 


X 




X 




Construct primary auxiliary views. 


X 


X 




X 




9. Construct secondary auxiliary views. 


X 


X 




X 




10, Draw threaded fasteners. 








X 




11. Draw permanent fasteners and welding 
symbols. 


X 






X 




12. Draw springs and miscellaneous fasteners. 






X 


X 




13. Ink drawings of objects. 


X 


X 


X 


X 




14. Construct isometric drawings. 


X 


X 




X 




15* Construct oblique drawings • 


X 






X 




16* Construct nprsnpctivp niprhftni pa 1 Htawi ncr- 






x 


x 




17. Make a working detail drawing. 


X 


X 


X 


X 




1$. Make assembly drawings. 






X 


X 




19. Graphically determine the true lengths 
and shapes of lines and planes. 


X 






X 




20.* Graphically determine points and lines 
of intersection. 


X 


X 




X 


X 



■ IV. BUILDING AND CONSTRUCTION 




A. DRAFTING 



JOB KM THY TA^IK^ 


1 


2 


3 


1 

4 


5 


21. Lay out' a pattern for a developed surface. 








X 




22. Make a scale lay out piping drawing. 


X 


X 




X 




23. Make a diagrammatic piping drawing. 


X 


X 




X 


— 


24. Draw block diagram. 








X 


25. Draw a wiring diagram. 


X 




X 


X 




26. Draw pictorial diagrams* 


X 




X 


X 




27 • Draw schematic diagram. 






X 


X 




28. Construct installation drawings. 


X 




X 


X 




29. Draw architectural wiring and lighting plans. 


X 




X 






30. Draw supporting steel members and show 
connection details. 


X 






X 




31. Draw supporting concrete structures and 
reinforcement steel. 


X 






X 




12. Draw floor plans. 


X 






X 




33. Draw foundation plan. 


X 






X 




34. Draw elevations. 




X 






X 


35. Organize schedules. 


X 


>: 


X 


X 


X 


36. Draw sections and details. 


X 




X 


X 




yJ ♦ r UlciW plOb plans* 




X 






X 


3.8> Prepare architectural perspective drav/inrs. 


X 










3.9. Make topographical drawings. 




X 






X 


40. Prepare technical illustrations. 






X 


X 




41.. Construct drawings of cams, jigs, fixtures, 
and dies. 




J 




X 





• IV. BUILDING AND CONSTRUCTION 




A, DRAFTING 



JOB ENTRY TASKS 


J. 




1 

J 


1 

4 




42. Represent standard manufactured parts. 


X 


X 


X 


X 




.43. • Reproduce drawings. 1 


X 


X 


X 


X 




44. File tracings and prints. 


X 


X 


X 


X 




45. Receive and dispense information. 


X 


X 


X 


X 


X 


46. Perform necessary mathematical computation. 


X 


X 


X 


X 


X 


47. Use engineering tables. 


X 


X 


X 


X 


X 


48. Use surveying equipment. 




X 






X 


49. Maintain harmonious relationships with 
coworkers, superiors, and subordinates. 


X 


X 


X 


?l 


X 
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IV. BUILDING AND CONSTRUCTION 




B. ELECTRICAL CODE 



JOB ENTRY TASKS 


1 


2 


3 


4 


5 


6 


1. Install new electrical systems. 


X 


X 


X 


X 


X 


X 


2. Read blue prints and material lists. 


X 


X 


X 


X 


X 


X 


J. Apply mathematical skills in measurement. 


X 


X 


X 


X 


X 


X 


4» Install according to codes. 


X 


X 








X 


5. Test installation using appropriate 
equipment and procedures. 


X 


X 






X 




6. Use available electrician's tools and 
equipment. 


X 


X 








X 


7. Identify common use hardware and equipment. 


X 


X 


X 


X 


X 


X 


Utilize occupational skills to determine 
most economical and efficient materials 
and installation. 


X 


X 


X 


X 






9. Repair, replace, and maintenance of 
existing systems. 


X 


X 




X 




X 


10. Trouble shoot problems with test equipment. 


X 


X 




X 




X 


11. Use appropriate tools and equipment, dis- 
assemble and repair electrical equipment. 


X 


X 








X 


12. Replace defective parts or systems. 


X 


X 








X 


13« Perform routine preventive maintenance, 
including lubrication, painting, time 
scheduled replacement, etc. 


X 


X 




1 




X 


1_4* Design and develop maintenance programs. 


X 


x 




x 






* 

15. Modify existing systems. 


X 


X 


X 


X 






16. Assess and recommend modernization. 


X 


X 


X 


X 






17. Assess and recommend changes to existing 
system. 




X 


X 


X 






18. Assess and recommend needs for expansion 
of facilities. 


X 




X 


V 

J*. 
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IV. BUILDING AND CONSTRUCTION 




B. ELECTRICAL CODE 



JOB ENTRY TASKS 


1 


2 


3 


4 


5 


6 


1.9 • Call in consultants as required. 


X 


X 


X 


X 






20. Material and tool requisition. 


X 


X 


X 


X 


X 


X 


UtjaU pi JLUUb QlZU bpCCH ICaUlOnS* 


Y 
A 


Y 
A 


v 

A 


Y 
A 


Y 
A 


Y 

A 


Lievexop nia ueFiaJL ^ supply f loca.^ ana 
equipment need list for ,job # 


X 


X 


X 


X 






23 • Order .job needs usinp; approved practices. 


X 


X 
















Y 
A 


Y 
A 






25* Keep current on new developments j.n 


Y 
A 


Y 


Y 
A 


Y 
A 




Y 
A 


26. Maintain inventories on truck and shelf. 


X 


X 










27. Administration and records. 


X 


X 


X 


X 


X 




<co. u.i -L^fcj ixicinpower neeos lor mosii eiiicient. 
operations. 


X 


X 






X 




29 • Schedule equipment ' and materials for. 

CI j. lUitll O UDU • 




Y 
A 










^0* PrV>Vi rip fPfilli TPfi f?Al*n "Pn Y* r*rs c+- n^r-Aim+nnfr 

systems* 


X 


X 


X 


X 






31. Satisfy state a.nd local insurance and bond 
standards, 


X 


X 


X 




X 




32, Physical health and safety* 


X 


X 


X 


X 


X 


X 


^ • Satis f V tho rjhv^irAl rpmi i r^mpn 1 q r»f + Vi o A r%h 


Y 


x 


x 


x 


x 


x 


» 

34». Maintain" personal health. 


X 


X 


X 


X 


X 


X 


35» Reduce absenteeism to minimum. 


X 


X 


X 


X 


X 


X 


36. Follow, practice safe procedures and 
practices. 


X 


X 








X 


37* Plan safety program for each job. 


X 


X 











IV, BUILDING AND CONSTRUCTION 




B. ELECTRICAL DATE 



JOB ENTRY TASKS 


1 


2 


3 


4 


5 


6 


38. Administer first aid including artificial 
respiration and heart massage. 


X 


X 






X 


X 


39. Interpersonal relations. 


X 


X 


X 


X 


X 


X 


40. Write clear and concise communications. 


X 


X 


X 


X 


X 


X 


41* Orally communicate ideas and instructions. 


X 


X 


X 


X 


X 


X 


42. Read instruction manuals, directions, and 
other written material for precise content. 


X 


X 


X 


X 


X 


X 


43* Instruct and direct the activities of 
subordinates. \ 


X 


X 










44» Demonstrate effective relationships with 
customers and suppliers. 


X 




X 


X 






45« Maintain effective relations with superiors 
and coworkers. 


X 


X 


X 


X 


X 


X 


46, Work cooperatively with inspection personnel 1 
and engineers. 


I 


X 


X 


X 


X 





IV. BUILDING AND CONSTRUCTION 




C. MECHANICAL CODE 



JOB ENTRY TASKS 




2 


3 


4 


1. Use and care for common and specialized hand 
tools and power tools. 


X 




X 


X 


2* Use and care for general and sDecialized 

service equipment and installation equipment. 


X 








3. Use welding equipment to cut. weld, hrazp 
and solder. 


X 


X 




X 


4. Use riveting, seaming, and other specialized 
metal working and shaDine- enuinmpnt.. 






v 

X. 




5» Install materials and eauiDment and pvaluatp 
the test results. 


X 


■X. 


L 


v 


6. Install all types of piping, and equipment in 
accordance v/ith nations] and TnnaT rn^.Q. 


Y 
Am 


v 


7. Install all types of ducting, and other thin 
metal parts in accordance with construction 
codes. 






X 




$. Install special purpose piping systems. 


X 


X 


2L 


X 

v 


9. Install valving of all tvpes. 


v 

L 


v 




10. Install -and test electrical control equipment. 


X 


X 




1 


11. Modify existing systems and installations. 


X 




X 




12. Plan and install additions to existing systems 
and installations. 


X 


X 


X 


X 


13. Read and use blueprints and material specifi- 
cations. 


X 


X 


X 


X 


14. Read and use electrical schematics, wiring 

diagrams, piping diagrams, and ducting diagrams. 


X 


X 


X 


X 


1.5 • Read and use plot drawings. 


X 


X 






16. Draw basic systems. 


X 


X 


X 


X 


17. Develop material, supply, tool, and equipment 
lists for the job. 


X 


X 


X 


X 
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IV. BUILDING AND CONSTRUCTION 




C. MECHANICAL CODE 



JOB ENTRY TASKS 


1 


2 


3 


4 


IS. Maintain adequate and economical inventories 
on truck and shelf. 


X 


X 


X 


X 


19. Estimate costs, help prepare bid specifica- 
tions. 


X 


X 






20. Order .job needs using approved practices. 


X 


X 


X 


X 


21. Schedule equipment and material for efficient 
use. 


X 


X 


X 


X 


22. Organize manpower needs for most efficient 
operation. 


X 


X 


X 


X 


23. Provide required data for cost accounting 

systems , 


X 


X 


X 


X 


2h» Satisfy the physical requirements of the .iob. 


X 


X 


X 


X 


25. Plan a safety program for each job. 


X 


X 


X 


X 


26. Follow safe practices and procedures. 


X 


X 


X 


X 


27. Administer first aid. 


X 


X 


X 


X 


2$. Write clear and concise communications. 


X 


X 


X 


X 


• 

29. Orally communicate ideas and instructions. 


X 


X, 


X 


X 


30. Read instruction manuals, directions, and 
other material for precise content. 


X 


X 


X 


X 


31. Instruct and direct the activities of sub- 
ordinates. 


X 


X 


X 


X 


32. Demonstrate effective relationships with 
customers and suppliers. 


X 


X 


X 


X 


33 • Maintain effective relations with superiors, 
coworkers, and union. 


X 


X 


X 


X 


34« Work cooperatively with inspection personnel 
and engineers. 


X. 


X 


X 


X 



I 

CQpy 



CHAPTER III ty/j 

TASK - SKILLS/KNOWLEDGES ANALYSIS *£ 

IN 

ENGINEERING AND INDUSTRIAL 



This chapter presents the skills and/or knowledges for 
each task listed in Chapter II. The identification of these 
skills and knowledges was made utilizing the following re- 
sources: 

1. Consultants with expertise in the appropriate 
area. 

2. Area specialists from the Duval County School 
Board and Florida Junior College at Jackson- 
ville. 

3. Job Description information from various govern- 
mental agencies and businesses. 

4. Publications on Engineering and Industrial 
careers. 

A review of the skills and knowledges was made by members of 
the Advisory Committee before final approval. However, the 
skills and knowledges listed should not be considered as 
final. Each listing will be updated and revised as curricu- 
lum is developed in the second year of the project. 
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CHAPTER III 
TASK-SKILLS/KNOWLEDGES ANALYSIS 



II ♦ Climate Control 



to 

CD 
O 



CO 



CO 



1 

rt 
o 

W) 



I 

o 

P« CD 
P 

rt 
CO 



T3 



0) 

.a 

•H 

O 
(0 
0) 

-3 



a 

•h q 
h rt 
rt 

•H H 
O O 
0) k 
0.-P 



to 

rt 

rt 
O 



fl 
o 
o 

G) 
P 
rt 



o 
o 

<D 
P 



O 

a 



CD 

-P 10 
rt H 
0 O 
T5 O 
H P 



H 



o 

Ctf 

(1> 

O 

O 

a 

H 

rt 







• 






* 




0 


• 








to 


• (0 








rt 




1 






to 


O 


0 I 








o 










p 




























ft 


a 


rt 






o 












o 


•* 






ft 


to 


0) t 










o 




• 






rt I 








0 


rt 




o 






rt l 








P 


CD 






CO 










H 




rt 






O 


•H 


•H 1 






O 




rt 




o 


P 


>> 


t 








P 








<H 


•rl 


o « t 




to 


O 


H 


rt to 




H 




*H 


•rt P I 




o 


CO 


O 


P Jh 




o 




rt 


3 rt I 




P> 


•H 




O ft 


• 




P 




U 1 


to 


# 

H 


•H 


TJ 


rt 




o 


H 




to I 


O 


ft 


•H 


rt 




o 


o 






H £ 1 


p 


* 

H 


rt 




o 




ft 


ft 


<D 




xi 




rt 


O 


u o 


o 


G) 


o 


ft 


0 I 


o 






CO 


ftp 


bO 


P 


o 




rt I 






,rt 


ft 


•* <D 


P 


-P 


«p 


o 


to S l 


o 


o 




H 


rt a; 


0 


o 


£ 


0 


rt a l 


H 


H 


o 


> 


o rt 


o 


0) 


rt 




HH I 


CO 


CO 


}*} 


Q 


o ft 


cv 






ITS 




• 


• 


# 


• 


• 


H 


. H 


H 


H 


H I 



• 


#* 


ft 


rt 


<D 




rt 


O 




•H 


•H 


a 4 


U 






*H 


M 




s 








to 


o 


a 






0 


* 


<1> 


p 


-p 


to 




?0 




(D 


<D 




•rt 


«P 


rt 


p 




•H 


o 


rt 


t5 


P 




<D 




to 


<D 


o 




ft 






CO 








rt 


o 




H 


rt 


rt 




(0 o 


rt 


rt 


n3 B 


> 


O ft 




rt 




4> 




P 3 


*H 


P 


o a 4 


H 


rt 


6 0 


♦H 


o 




O 


s 


k rt 


rt 


ft 


0 O 






ft*H 






O P> 


*d 


a* 


k rt 


0) 


0 


ftH 


ft 




H 


o 


Q> 


o rt 


H 


•rt 


XI P 




p 


«p to 


> 




rt 


0 




CO *H 


X» • 






P 


o 


O XJ 


to rt 




c rt 


0) 




w rt 


w e 


H 


cv 




• 


• 


• 


CN2 




CM 



1 



d 
o 



+> o 

•H <H 
i— I 

•H P 
^> W 

a 
w 



CO 
•rl 

■p 



rt 

o 
p 

p 

•H 
P 

•H 

g-s 

a) 

c 
o 



w 
rt 

•H 

rt 

8 

.rt 



• 

CM 







1 






TJ 




0 


H 


rt 


o 


O 

to • 




'p 




P 






P 


to 


rt 








O 


rt 


SP 
c 






•H 




0 


13 


B 


P 


iH 


•H 


rt 


s 


Xf 


5 




H 






g> • 








rt 


rt 


rt 


0 


0 


rt *h 


u 


u 


•H 


0 


0 


0 




<H 






<H • 


0 rH 


•rl 


♦H CO 


CO O 




TJ 0 


^ W 




, b 




«H 






O 


O H 


rt o 






0 


to 


CO 


S co 


0 


0 tj 


ft 0 




•h rt 






^P rt 

M 






cr'p 


0 


0 tO 


0 


ft 






o 


o rt 


«h rt 






O 0 


ft 


ft k 


u 




0 


0 0 


0 


0 p 






rt 




p • 


<p e 


0 •H 




> 


to 0 


3 c 




O'H 


rt rt 


rt o 


rt u 


W rt 


Wo 


W O 



OA 



CM 
» 



• 



I 

vO 
I 



i 

B 

o 
o 

w 

W 
o 



§ 



3 



T3 

rt rt 

0 rt 

1 w 

o o 
o 

U P 

o 

<h -d 
rt 
to rt 

rt -d 
o o 

ta 

rt * H 
rt ^ ♦ 

•r+ m 
tO OH 
<D <D o 

to a o 
o to p 



rt 
o 

•H 
*P 

P rt 
. rtn 

a> s rt 
rt p<p 

O «H W 
b0 3rt 

0) o 

p p rt 

to rt 
U a> 

o P P 

«H C 

•d a> 

to a? a 

(DMA 

&. 

0 P 
rt 

0 0 0 

rt ft o G 
W'H ft 
W > *H 
0 ^ 

w rt 0 cr 

£3 rt CO 0 



rt H 

O rt 
♦ri 



H 



! 

o 
p 

B • 

•rl tU 
rt 

CTrH 
0) O 
W 

•rl fj 



/ 



rt 



0) 
N 

qj rt 

10 ^ 



erJc 



CV2 



♦ 



UJ 

o 
o 



CO 



CO 



N 

i 

•H 
T3 
H 

6 



c° 

•H 

P 
P 

d • 

O. tO 
C 



C 

•H 

H 
H 



O 
H 
P 

d 

•H G> 

^ a 
to o 

r d w 
o d 

o b 

H G> 
G) TS 
> H 
0) O 

to tj 

AS d 

re oj 



-4- 

• 




C\2 



-4- 



a 
o 
C 
d 
C 

0) 

■p 
C 
•H 

§ 

U 
o 

b0 
O 
i— I 

o 

•H 

W 

.d ,Q 
P. O 

H 
d 

d 
o 

w 

g> 

c 
0 

0) <h 

£ o 
o 

« o 



H 



o 

p 

a 
o 



o 



2 

& • 
bO 

(— I 

d 

ftH 

P. eg 
d e 

d 

c n 

•H d 

d 

d 

H * 

a> 
fi 
o 

1 1 

.d p 
p 



«H P 
O 0 
E 

0) O • 

X) f.3 U 

<y p 

H C 0) 
£ «H E 

o d o 

£ H G) 
feci P< hO 



to 
O 
•H 
P 



0) 
•»P 

10 d 
E E 

HH 
.O u 

o 

b,d 
ftp 

(0 0} 
O p 
•H Ctf 
P H 

d. o 
S o 

,d co 
P d 

«H O 
O £ 



C 
O 
•H 
P 



C 

to 

H 



H 



d a 
o -r< 

■H 

ft s 
ft 3 

a 

d to • 

«H «H H 
CO O 

H 

HHP 
•h a? q 
-M c4 o 
co d o 



• 



to 

G) 

o 
o 

H 

d 
o 
o 

H 

-d 
t3 
d 

H 

S 

o 

•H 
P 

d 
C 

o 

G> 

uo 
'd 



o 
c 



H 





0 

d 






o 






•H 






P 




n 


P 




rrt 


UJ 












rj 






a 












rrl 






C2 










0) 


r* 










3 


•H 




i •> 


rn 




O 


<D 




*U 














n 












r*f 
















sis %y 


o 




s u 






O . j > 








w 










v n 




■n 










Ti 


vu 




o 


fl) 


o d 




e. 

M 


crt 


? 




O 


O 












M 


•n 


<D d 




M 


i—4 »rH 


f ) 
w 


r> 


^ H 


•rf 


o 


o o 


rn 




d o 






p ■ • 




CO 


CNi 


OA 


-4" 


• 


# 


• 






V 



1 

I 



H 

§ 

O 

o 

w 

S3 
o 



a) 

e 
^1 

•H 

& 

^' 
H 

d 
o 

ft 

o • 

■P o 

Cm 0) 
W & 
•H P 
P 

dtn 
co o 



o 
p 



•I 
ft 

•H 

0 



£1 

d 

d 
o 

to 

O 
ft 

d 

•H 

d 
p 
d 

•H 

49 



too 

-d 



•s 

o 

d 

H 

d 
o 

•H 

P 

s 

o 
p 



I 

<D 
P 

to 
a> 
p 

o 



I 0) 

d o 
o d 

•rf CJ 
P 'CJ TJ 



•H d b 

d o 



to 
o o 



H 

d 
p 
to 
d 

•H 



d 
o 

•H 
P 

d 
d 

P > 

d a) 
fc'-d 



Nd 

H tO 
ft d 

ft G) 

< E 



d 

p 
d 

G» 

C 



p 

to 



d 

O WJOTl 

o c d o 
•H O 

bp d 

•H d «H H 

d o> 

rd P U 

«h do 

O •> G) H 

d E 

to o 

o «h «h d 
ft-p d d 
Sd cr 

P ^ Or) 

<d d 

H MtJ C 
H-HCO 
d «H «H 
<H P P 

H G) <3 rf 
bH d 

•H 
*»P ^ 

to toe p 

C C G) -H 




H 

d 
p 



H 



ERJC 



UN 



♦ 

\0 



to 

UJ 

CD 

o 



o 



CO 



to 





1 
■ 




I 

J; 




- 








Q 




f A 




■ 




j 

•H 












P 




0) 




1 

■ 




*H 




•P 












U CO 




• 






o 










o 




PA 

CD CO 








t> 
















4-^ CD 




(J 1 




t 

H 


p 


10 H 








m i 


W 


0) O 












P >> 


• 


•r) 






CO 


O 


V) 


§< 1 










A\ 

QJ 








1 


o c 




Us 1 




s 

<u 


P 


o 














•rl 


a. 1 








10 p 


S 


K 




O 


c 


P CD 




*rt I 




•n 


o 




o 


i 






o 






i~H 1 




Cu 






P 


Cu 




i 

W 




P «H 




P 1 


• 


CD 








vJ 


CO 


U A 


ct> 




SJ 


r* t 
C 1 




_ i 




*H CD 


•ri 


i 

*rf 




c . 
H 


f 

H 


# 


P 




Cu 


•H 


o 


H 


Cu 




# 

H 


(1) 




* * 
H H 




s 1 


CD 


r . 
M 


CO 


•rl Q 


rH 


cu 


i a 




At 


F=«4 SH 


■A* 

Cu 




i 


o 


f 

M 


to 


P 


t 


c 

M 


•rl 


& 




FA 


C I 


t . 

hH 


r A 


E 




M 


. ... i 
•rl 


a\ 
GJ 




o 




•H 


rH I 


f 

M 




o 


ciJ E 














M 


C I 


SH 


M 




0 . I 

VH »H 


^\ 

L> 






O • 


o 






I 








CT 


w 






O O 




O O 




r-< f 
C I 


to 


tOP 


£p 


h0 


T> 






1 1 r Av 






© 




o 


O 


0 






ri 


1 


r-t £0 








H 1 












*ri 


o 




o 






X 1 


R 






a a) 






fr — « 






fed w 














• 


• 


• 


• 


• • 


• 




O 1 


to 


to 


to 







• 

CO 






I 




H 


CO 






• 


O 




H 




CO 






rt 


a 4 


•p 


P 


to 


0 


0 














o 






H 


a 


a 


o 


P • 


cfl 






o 


O W 


O 


•H 


o 




<D H 


•H 


a 




o 


H O 








•H 


O U 


P • 


^> 


P 






O CO 




a 


p • 




0) 2 


<; 


a> 


o P 


O O 


H P 




H 


0) 


O 


a as 




0) 


H <D 


CO 


rH 


















10 ti 


O fx 






H *H 


O C(J 






cfl 




ti 


Jh cu 






O O* 


W) CO 




•H 


to 


O 0) 


rU 


ciJ rH 


O 


^ 


H 


♦H O 


O 


•H 


o 


rH 


P 


O U 




p 


Xt O 


O 


u t? 


P 


o 


ti rH 




ti 


e 




Ctf p 


ti 


*CJ 0 


<D 


ti 


0 


ti 0 


H 




H O 


P 


CU 


<D 


•H 


eg t* 




O 






B 


ti t3 




a 


P 


0 0 




■lf« 


•H 


o 


•H p 


P P 




CO 


<D 




CO CO 






H 


ca s 


(Dri 


? 0 




O 


C *H 


p <U 






H 










O 


0 c 


o 


O 


O 


rti CO 










P ctf 




0) 


a> 


OP 






bO 






ti to 












•H W 


a) 




O 0) 


O 








rH *H 


H H 


H 






_j 
1* rn 


ri p» J 




o 


o 


O P« 


•H O 


•rl d 


£5 


a 


ti Pi, 


r« rH 


x 0 






W ctf 


CO a 





H 

ON 



ON 



ON 



ON 



ITS 
ON 



V) 

CUR 
G O 
3 *H 



© 

o 



8 

Q> 
43 



B U 
10 a> 

10 «H 



. >* 
^rH 
0) H 

•rl O 
•rl 

O 
(D 
H 
0) 



0) 
H 
O 



b0 R 
R * 

•■a 

so 



> 
O 



o 

•rl 
■P 

o 

D. 
H 
O 

0) 

-d R 



•H • 

O to 

P. 
» <D 

to 

ca to 

hO.>» 

to 



o 

R 



H 
O 

T-l 



to 
B 

to to a 
a so 
to W.R 



to 

«H 
O 

s> 

•H 
O 
•H 

& 

w 

R 

rP 

R 
•H 

to 

0) 
•P 

(D 
R 

•rl 
H 

H 

•H • 

O 
> W 

a s 
w to 



o 

H 



O 

B 

o 
o 

ft 



H 
H 



R 
o 

•rl 
■P 



•rl 



Pi 
O 
•rl 



u 

<D 

•ri >-» 
<D 

O 

^ Xi P 

R rt 

O H 
P CJ 
<U 10 4^ 
bO O (0 
*d P R 

Q> «rl 
fH O 
^ P«H 

2 0 

R to 
M o> to 

<D 

O R, a 
tfl »H S 
•rl t) +3 

H R 
•H 1— I 
^ rH 



•rl 



• 

to 



I 

SH 
4^ O 
•H 

O O 
•H O 
U >ri 
-P 
O 
0) 0) 



rH 

(1) 



CO 



fi 

<D 



O US 
R. 

faOP 

x* to 

H P 
2= H 

^ O P 

o 



0> 

N 
•rl 
H 

•rl 
P O 
& P 



ON 



R 
O 

o 

O 

O 0) 





l to 


0 


•ri O 


•rf 




P> 






•H p 










•H 








«H P O 




co a 


u 








<H 




0 


hpc? 




R tO 



R 
O 
•rl 



0) «H • 

bOP-d to 
TJ R 
a) o «j 

^ 4^ P 
O »s to rd 
fi W O H 
M 0) +3H 
H 

<l> P.O -P 
N «H 4^ t0 
O R 

R tO'rl 
H C3 

f-t rH <i-t 

cuao 



•rl 

H 

•rl 
P 



o 

H 



5* 



I 



o 



00 



h4 

s 

3 
O 
O 

W 

I 

O 



2 



o 




p 




u 








d 


• 




w 




o 


o 


•H 




P 


G> 






0) 


1-1 


x: 


o 


p 


> 


d 




£ 










d 






p 




d 


o 


•rl 


«H 


O 


(0 


o 


c 


to 


d 


10 




d 


P 








P 


« 


d 


•H 


o 


•d 




d 




H 


«H 




O 


d 




•rl 


o 






•d 




G> 


> 


rH 


O 




O 




d 


G) 





H 







I 


• 

10 




1 | 
& 








p 


o 










O 1 


H 




1 O ^ 1 










,Q 




U 0) 


• 






•5 I 




1 


I Ch A I 


to 


• 






P 




p 


H 


to 




Ch 1 






1 MO I 


o 






o 


bfl 








•H 






C 


•H 


| *H f-t f 


g 


p 




pj 


•H 




p O 








O 1 






| H 1 


CO 






•H 


CD 










P 1 


Q) 


p 


1 CO CD 1 










tl 




CD U 








H I 


•n 


CD 


1 U C$ I 








rH 










o 




C5 I 






I CO U I 


CO 






•P 


0) 


Ch 


P o 


CD 


w 




CO i 




o 


1 C3 O I 


a 


H 










CD H 








-H | 






1 E Ch 1 


p 


P 








o 


0) 


o 










•H 


1 Pi H t 


cfl 


CD 






CO 


«P 






G 




t 


o 


f8 






c3 






•rl 


P 


CJ* o 








(D | 


P 




1 O *H 1 








CO 






P 

I 'H 1 


if 






2 • 1 


E; 


E 








CO 




o 


H 


p 






O S 1 


& 








o 


• 




p 




c d 




,a 


(0 


p p t 




Q 


1 o I 




p 


p 


CO 


E 












C t» f 




•P 


1 p p to 1 




<D 


♦H 


'H CO 


Ch 




•H d ci 


Ch 








o 


CJ 


t CJ O 1 


o 






H tiD 










G> 


H S? ! 


a) 




1 oS Q^P I 








•rl *H 




r ■ 


•H f3 


Iifl 


a 


r*H 


Jb4 &. I 




o 


1 CD 2 O I 




a* 


rO 


CO *H 






p 0'*H 








P. 1 




Is • 


1 2 OCh 1 








0 


■s 


3 CO 


PU 'H 




o 




r^ • 




o to 


1 B 5 ! 

1 m r*' W 1 


o 


d 


0) 






o o 


o o o 




M 


os 










w 














H 


• 


• 


• ! 


• 


• 


[ • 1 


• 


H 


H 




(M 


csi 






H 




rH 1 


H 


H 


i H 1 


H 



^ 1 






O H 






«H O 




W 


O 




10 r- I 


g O 

to § 




eat lo 
dentia 






CO 


p 'H 






O p 




c ^ 












•d 








H 




•H rt 


H 






c3 O 


J- 




P _ 








p «H 


cow 






•rl «H R 






_ P ^ 




^ o to 






P O -H 






- k s 




^ Ot3 


C P 




PU rl 


cs to fcO 




& U-H 


H «H C 




o o d 


Oh ^ *H 







•rl 0) 
C > 
O 

•h 

p c 



•H 

o 
o 



•H 
^. P 
•rl rtf 
ttJ CD • 

XI to 
hp S 

•rl C 4> 

P o to 

WH S 
•H p 10 

X d 

a> . 

W'H 
«H «H P 
•H U CJ 
T5 «H H 

o <y 'H 

S ^ 4^ 



•o 

§ 

to 

o 

O 
•rl 
P 

O 

2 

CJ 

o 

•H 
P 

o 

•H 
«H 
•rl 

O 
<D 

• 

10 O 

to 

O 

0) g 
P E 
rt O 



O «H 
<D CO 

H ^ 
^ 0) 
O P 

3 



C\2 



CO 
P 

to 

•H 
H 

■a 

•H 

o 
p 



to 



H 

g 1 

•rl 
P 
G) 
Is 

& 

G> 
P 
C 
•H 

fl 
•H 

H 

a 



H 



•H 
P 



to 
fl 

tts 

H • 

A to 

O O 
tO «H 

d P 
d 

•d o 
d «h 

•rl 

•d o 
d o 

0) P. 

« to 



H 



G) M 

to C 



d-H 

'd -rl 10 
5 § 

d d 

•d o to 
d o d 

G) -H «H 

OS, 4-3 XI 



'I 

XI 

•H 

G) 
G) 

d 

•H 

G) 
«H 

o 

d 
o 

*H 
P 

d 
p 

G) 



8 

•rl 

a 

P 

d 

•rl 

H 
H 

•rl 

CO 



to 

•H 



H 



! 

CA 

ITS 
I 




ERiC 



H 
H 



CV 
H 



H 



H 



O 
O 



to 



hn 




B to 


•d 


1 


o "d 
•h <y 

p 0) 


to 




d d 






o 


'd 


| 


•H Ch 
«H O 


<h 




•H 


o 

f? 




spec 
ists 


•H 




H 


nd 




ft 

•H O 


d 


• | 


pp. 


fcH 


w 


£ I 


0) Q> 


u 


03 


P > 


G> 


E 1 


d © 




ft 


E 'd 



9 & 

to o 
c 

♦H «h 

ts° 

0) ft 
<H d 

to^4 
Ci O 

d o 

fc,d 
P 

H 
d d 
*H d 

-P 
H O 
H d 
•rl 

a; o 

CO +5 



~ o 

to p 
d 

d d 

H O 
ft'H * 
P-O 

<h d o 
O E '<-> 
U 

o> O d 
h0<H 
•d d o> 

0) -H p 
H 05 

£ G> H 

O P ft 

d «H 
5 to 



0) 'd 
to d 
Jd (3 



a 

O 
O 



O 
P 





to 




G> 1 








iH 1 




ft 








H 




CO i 


• 




(D 


(0 1 


Q 


d 


*H 


O I 


o 


•H 

k\ 1 








> 1 






U 1 


►r 


o 




Ch t 






ft 




d 




CO 


•H 1 
p 






O 


-d " 


o 


d 1 




0) 

H 1 






O 


Of 


co 




o 


0) • 


*H 


tOP I 


CO 


•d d 


C3 


0) O 1 


o 


rH 6 , 
£ ft 1 




O «H 


X3 


d d I 


P 


cr 

0) 1 




Q> 


O 


> -d I 




& 


K d I 



CN 


H 


H 


H 


CM 


H 




H 


• 




1 • 


I • 


• 


1 # 


• 


l • 






i> 




-co 


ON 


ON 


O 


H 


1 H 


I H 


1 ■ H 


H 


I, tH 


H 


1 cm 







w 












Li 






1 






H I 




0 














O » 


d 










CO CO 


CD 










<D 






P5 1 


c a> 




CO to 










0 


•1-* »^ 


«H 






1 B 


> 


ti +^ 


Ch 






0) Cm 




0) H 








1 o 




E O 


0) 




1 


•H 


0) 


0 rd 
t-l to 






•H 

I 1 








(0 




d 


1 0) 'H 


>> 


3 Ch 










I 1 


CT 1 O 


1 




| 


1 rt 

1 * w 
Jj to 




G) 

G) 






A3 


1 G *H 




10 


r% 






G) pH 


CO 


H 






»» ^ 


t £3 *H 














«h 0 


to 






l «h d 


ti • 


^ CD 








3 


C3 10 


CD rO 


0)- 




10 


1 &E 


<D 




n, 












r—i 
1 1 




n 
p p — 




^ §r 


E CD 








•H g 














H d 








C3 CD 


CD r Cl 


d G) 


G) 




- hn 


1 O E 




CO 












*H 

r» 




•H 




E ti 


CH 


-H 






Ch O 


C § 




•H 




•H 












c 












d • 


1 0 t9 


ti Ch 










uu ^ 


G) 0 


'd to 






t t-t CD 




p^p 










O Q • 








. d 
\d o 


1 H d 4^ 










3 O 


o'fe 


o 


















O £ 


O «rj 






r-» 0) 




_ B 






H 




0 p 


o 




•H O 


1 CD 'Cf 0 


> d 
d X 


a 


% 




co ti a 4 


us 


ca d 


1 P (3 d) 


ft E 


K P 



CNi 

o 



o 

CM 



O 



Q. 
o 

S5 

H 



H 
H 



2 

3 





w 


w 




H P 




O to 


0) 


O «H 


E 


PH 


ft 
0 




H 




O 


iH O 




ft E 


O 


ft a 




d u 














d s 


rH Q> 




d • 


d 0 


•rf 


O H 




O 


0 d • 


p d 


P vjo 


d,d 


d E 0 


0 0 


E ft'o 


0 


•H 


U P 




d 


0 a '^d 




H OP 


.d 


0 


ftp 


> 'd ^ 


0 


0 d 0 


0 d 


Q d«H 




• 


• 



H 



iH 



^4 

o 



d 
o 

w 

•H 
O 

t 

•rl 

d 

•H 

d • 

♦rl O 

eg 



to 

H 



p 


w 


(0 


H 




d 


8 










O 




«H 


"i 


to 




'd 


-d 


a • 


d 


0 to 


d 


d d 




0 


P • 




d 0 


fl> p . 


0 to 


^ d 


S d 


0 


ft 


ft G) 


•rl P 


d ft 




d O 


a* a> 


E 


O «H 


P 


0 


a> d 


O'H 






•H *H 




d O 


G> 


d «h 


G) 


tO<H 






O O 


O 0) 


C0<H 


• 


• 


ON 


O 


iH 





to 

LU 
O 
Q 
LU 

5* 

O 



tO 



3tf 
tO 



Q) 

& 
s 

*H 

o 
o 
o 

CO 
<H 

o 

to 
e; 

o 

a 



H 
CM 



X> 
10 

■3 

•H 

u 
o 
p 



<d 
s 

•H 

•P 

o 



0) 

to 

•H 



h P 
o 
o 



10 
<D O 



O 
■P 



o 

•H 



cO p 



2 



CO >H 

CO 

P, to 

0) H 



CM 



H 
CM 



O 

• P 

0) 

o 

•H 

a ■ 
co 
to 
o 

CO 

bO 
0) 

(5 

CO 

I 

CO 
H 

<H 
O 

0) 

to • 

a> o 

o a> 
3 $ 



r-i 

CM 
CM 



P 

10 

I 

•H 

Q) 
XI 
•P 

O 
P 

O 



O 

o 
to 

O 

cO 

O 
o 

o 

0) 

to 
o 

G 



CM 
• 

CM 
CM 



S. 



O H 
•H IN 
10 On 
•H H 

O 

^ • 

P<P 

o 
o < 
XI 
■p 



> 

o 

Pi 



S 

P 

a> 



CM 



•H ^ 
CO 
(0 3 

o to 

3 o 

'O P 
CD 

Ci 10 

o k 

p.tp 

tJ CO 
£ T> 

to d 

0) CO 

o 

•H 10 
•P 

O JL, 
CO CO 
Ft to 
O«c0 
X) 

O 

.fi 

10 0) 

U 

<h a 
o x; 

fcO • 

T* bOP 

a) a w 

H-ri C 
£ -H 
O 2 CO 

C!H to 

w o co 



CM 
CV 



"a 



0) 

M 

to 

CIS 
•H 

•H 

% 

a 



•H 
CO 



CM 







10 






o 


•H 






x 






a 


t 


•H 




1 to 


c 










1 Li 


w 


O 






<M 








0) 






1 o 




o 


O ' 






I %4 
1 






CL 




•V 














E »H 

1 T 1 








•H 


•H 












c5 


I to 




ft 




H 


I *H 


•H 






r » 






_J 




^< 


O I 


l o 










o> 1 


[ o 




to • 


b0 


. n 


u to | 




•rl 


o c 


o 




H O 1 




i— 1 






H 


O p 1 


o 


•H 








W-d 1 




CO 


-4- 


H 


CM 


• 1 


• 


• 








CM 1 


CM 


CM 



O 
«H 

V 

•H 
C 
•H 
C3 

P 

•O 
•H 

C3 

•H 

u 

°Sf 

(0 «H 
Q> 

o d 

h u 

3 bO 
O Ou 

w s» 
o a 

0) 

bO S 
H G) 

•C! ^ 



CM 



I 



O 
H 
O 

o 

♦ •■< 
H 
.-P 
O 



3 



p 

w 
o 
t 

o 

03 
P 

rtf • 

-d W 
S 

o p 



•H 



r< to 
h c 

•H 
0 p 

•H 3 

> o 
O *o 
U O 



C 

o 

I 

to 
P! 

•H 
r-i 

ra 
o 
o 

H • 

to 

C! U 

O C 

d p 
P to 
(0 

<H O 

to X) 

co a 



xj 
o 
•o 

x: d 

ta 

O CO 

o 



o 



o 

•rl 



<H P 

o 

to 

o o 
to 
a o 



"3 

to o 



0) 

o 
o 



to 

•H 
CO 

s 

a, 

& 

o • 

19 CD 

G & 



H 



ERIC 



H 
CM 



CM 
CM 



CM 



-4- 
CM 



CM 



O 
LU 



o 
cr 

•H 



U 

& 

•H 
P 



H 

o 

•r! 

c 
.c 
o 

0) 

p 

G 

•H 



•H 
CO 











CV 


H 


* 


• 


• 


1 • 


• 


| • 




ITS 




o 






<V 


cv 


CV 


1 CM 


CV 


1 CV 



CM 

ft 

£>- 
CV 



I 

•H 

& 

o 
Q) 
P 

S3 
o 

•H 
•H 

0) 

w 
c 

« 

o 

& 

0) 

g 

E 

o 

o 

to 

0) 

o 
c 



.3 
O 



hi cr 1 



§ 



H 


CV 




H 




• 


» 


1 • 


'to 


to 


to 


ON 


CV 




CV 


1 CV 



CS 
Q) 
P* 
O 

V 

•H 
S3 

•r! 
•H 

E 
o 



! 

CV 



(-1 

s 

S 
O 
O 

E-« 

w 

.J 
o 



2 
3 



S3 
to 

to 

(15 
0) 

•H 

G) 
P 
flj 
O 
•H 

S3 • 

Is 

g o 

O 'H 
O +3 
O 

SB 

H P 

a w 

U S3 
O »H 



.73 

0) U 
U 0) 

S3 

o 

S3-H • 
O 

U V 

_ o> a 

•H ,C O 
4> P U 
O O 

2 0) 

to 



■3 



S3 
O 



S3 «H 

<tf o 

0) 

S3 

O k 
•H O 
« P<H 



T3 



o 

to 

G> 
•H 
P 
•H 

> 
»H 
P 

O 

Ctf 

P 

o 
a 
u 

•H 
S3 



to 



flj p 



P S3 

O «H 

■E 

■P o 

C3 3 
hi 10 



to 
s« 
a> 

S3H 
O fi, 

•H fl, 

P 2 
H 

U S3 



G) 
> 
•H 

p o 

Jh P 
fH W 
S G> 0 
O 

(1) 

■P.CS 
tf P 

k -rt 
P 3 

w 

S3 W 
O 

E *H 
G) ^3 



sf 



H 
H 



er!c 



ft 

vO 
CV 



CV 



to 

CV 



CV 



to 

o 
o 



■ 






rH 






CU 


a 




O 






<u 








CO 












o 




O 


•H 










2-5 






o 


P< 












tO 




p 






•ti 


o 






p 




to' 


(0 










o 








•d 




d 


•H 




c 


c 




•rl 


•H 




P 


H 




■P 


H 




G> 


0} 




bO" 


CO 


• 




to 








•H 


•H 








44 


rH 


H 


U 


H 


H 


? 


•H 


•H 




44 


44 


o 


CO 


CO O 


H 


CM 




• 


• 




O 


o 











to 
c 

•H 

o 

to 
c 
o 

•H 
•P 
O 
C 

to 

0) 
■H 
P 



G) 
P 

O 



CO 

u 
o 

c 

IP 

o o 

to 

o a 

o co 
« o 



H 

T-l 















m _j 












1m 

U5 






d ^ 




f A 


rn M 




►if 


vu *ri 




*n 


i * t . 
•P M 






f A /1\ 




trs 


M w 




c* 

M 






o 






•ri 








r* r« 






> % rt\ 




J 

V? 


t . rrS 




H 


\> >-* 










QJ • 


rn 






t H f A 




•d H 


M 






tu Cj 




^ % At 


C3 « ^ 
K 4^ 




UJ V-f 


O C 




«H «H 


f . t\\ 

M U> 










O £ 


P lv 






si? *rt 




on 


H 

im 
w 




•fl V-i 

rrf 


\J Ah 




*ri 






rr< f A 


p 




i ** c ^ 


o 




M O 


«H P 




•rl 4^ 


O 




TO w 


•C5 


• 


r 5: 






hOP 




M W 




g 




Cl H 




H QJ 


o 






10 


Hi 


O 

s o 




•H P 


c 


44 *H 
CD 2 


W cd 





H 
fA 



o 
o 

g 

H 
O 



s 



p 

P! 
O 
•rl 

P • 

AS to 

H ^ 

u 
o o 
> £ 

•H O 

p o 
o 

a 

10 

o 

•H 
P. 

O' 
D« 

8 



•rl 



i 

o 

P.. 10 



V) 

a 

•H 

p 



o 
o 
c 

•H 

C 
G) 



H G 
•H i— I 

.p a 

a o 
a, to 
o u 
o o 
o a, 

M c 
u o 
o *h 

P 




H 
H 



o 



• 

H 



f 



CHAPTER III 
TASK-SKILLS/KNOWLEDGES ANALYSIS 



III. Transportation 



-64- 



9 

ERIC 



•H 
H 



CO 
Ul 

CSJ 

o 
—J 

**** 

to 



CO 



2 

c/> 



-a 

fi 
(S 

e 

rH 

CO 
O 

.£ 

.p 
o 
e 

o • 

P,rH 
O CO 

a, ^ 

0) 

«H +> 

o aj 
o 

to >» 
o 

£<H 

M o 



• 



10 

a> • 

co w 

CO 0) 

o a 
£ to 

co ti 
PM 
3= to 

g 



as Q) 
to p 

.£ 
•P 

o 

<D 

P P 

(0 cO 

to 

£ 

E 
o 
o 



o 

(0 

CD 

p<o 
p 

O TJ 
O 
C> £ 

to^« 

X> CO 
0) 0) 

r-}H 
? 

O (0 

J2.S 

wd 
to £ 
k to 



CV 



(0 
H 
H 
•H 

to 

CD 
> 
•H 
P 
CO 
H 

a 

•H 
£ 



TO 
0) 
N 

•H • 

CO 

•H P 

p, to 

lO'H 

»o +> 
0) 

P«£ 
O -ri 
H 

O id 
> 0 
0) 

10 O 4 
CO 0) 



C*N 



I 

£ to 

*H 

CO 

(0 

o 

3 o 
tj p 
0 

O CO 

p 

p« to 

£ 

*£* CO 

£t3 

CO 

tO £ 
0) CO 
O 

•H CO 
P X) 

O f-! 

CO CO 
U N 

to o 
u 

«H O 
O X 

£ 

to 

*C* t0.p 
O C CO 

H'HC 
^ TJ -H 

2 2 * 

CH tO 
W O CO 



• 

CM 



(4 

0> 



o 

CO 
10 

CO 

£ 

to 

•H 

* 

O 



£ 

H 
H 
•H 

4< 
CO 



CM 



M 
H 
M 



10 

g. 

o 

H 
CO 
o 

•rl 

to 

£ 

v • 

.£,0 

•P O 

•1-3 

>> 

«H Q> 

tO ,C 
•H.p 
P 

CO^H 
CO O 



1 

O 
u 
o 

a 

CO 

IQ • 

o 
o 

•H 
P 

o 

c0 
U 

P« 

o 

(m 
CO 
to 

£ • 

O tf) 

H a 

•H ^ 

o 2 



cm 





• 






O 














0 


O 










r-l 






a 






d 








O 






to 


• 


C 




W 






O 






S? 


CO 


E 








0 


c 




0 


0 




•H 


E 




rH 


0 








0) 


« 


•H 


1-4 










& 
O 




p 

^> 




•H 


0 




a 
0 


to 


5? 


0 




0 


•H 






H 


& 


• 




CO 




O 


to 






to 


p O 




0 






0 






0 


O CD 


O 


£ 








0 p 


O 


0) 






to 


•di Cm 






0 0 


0) 


% 












•i 


0 0 


O 


0 






£ 




^4 






CM 




• 


• 


• 









g 

O 
•H 

£ 

£ 

»0 



0) 

rt to 
p p 

CO £ 
0) 

rH O 
CO U 

° £ 

•h cr 

•H ^ 

P to 
CO O 
COH 



c*> 



CO 

o 

to 

£ 
0) 

o 

•H 
rH 

£ 
•H 

CO 

£ 

O 

o 

•p 



CO 

to 
to 
o 
o 

0) 
£ 

H 
H 

•H 

CO 



c*\ 



0) 

o 

w 
o 

•H 
4^ 
M 
•H 

O 

CO 

o 

£ • 

p> 0) 
CO +> 
J-i CO 
Q> U 
P, CD 
O P« 
O 

O 

^5 fc.) 
£ 
•H 

O JO 

to £ 

TJ CD 

<d E 

r-l P« 
& «H 
O pJ 
£ Cf 

w a 



S 



■s 

CO 

cO 

£ 
•H 

P • 

*£ 
O <D 
E £ 
P^S 

& 

a o 

4> O 
•H 

rt a 
u 

O d 



1 


0 




•H 




•P 




a 
c 


0) 








0 




rC 






6 






O 






i! 






M 








N 










•H 




O 




O 




10 


0 


w 


u 




0 






W 


c 




«H 


u 






O 






aj 










O 


0 


0) 


0 












0 


id • 






^* 


0 c 


O 


£ O 




W E 








• 


• 







I 

ITS 

I 



s 




ERJC 



UJ 
125 
O 
LU 



O 

g 



ft 



O O 

a to 
o 

G 

d nd 
G 

'd d 
G 

£3 

O 

•H 
Q)«H 
N 

•H £ 
H O 
rt -rl 
•H P 

u rt 

w o 
p, • 

to 42 
«$ cj cu 

k O 
*C P 
O «H 

c cj o 
E45 
o -p o 

G 3 

+3 'd ^ 
d k 
W 0) 
«m P G 
•rl a 
P W M 
G r-t 
qj O Q> 
T> O ,G 



r-l 



pi 

Pi 

S 



to 

H 
O 
O 
P 

o 

o 



t 

o 
o 

d 

H 

p 

G 

d 







ft 


to 


0) 1 
















,d 






• 






G 1 












CD 


d 




•H 




o 


rt 




G 1 


O 






•o 






o 


















0 • 




rt 






c 


<D 








o 


•rt 


•rl t 




1 1 M 






o 






f ■ m 


O O 




o 


-P 




£2 I 


rt 










p 




t 1 








•rl 


O t 


'it 


O *rt 




to 


o 


• 1 




rt 






H 




•rl 


•rl I 


t> 

r 


O CT* 




o 


CO 


O 






CD 




o 


o 


crt 

• St 
















0 • 






• 




p 










CO 




•H 






0 


*d 0 


1— t 


o 


H 




CO 1 










n 


rt 








o 


o 


4> 




E p. 1 




H 




u 


d 


•d 


0 


g. 


O C3 




ft 


Pi 




<H G 1 




to O 






d 


0) 


U U 


0 




o 


0) 


o 


p. 


O O 1 






o 






JO 


a £ 


0) 




.to 


<p 


o 






43 








43 


P. 




P 






p 


P 


o 


CO O 1 




O 


o 


o 




H 


G 


J2 


QB 


0 


0) 




O 


p 1 


^ • 




H 


H 


o 


> 


0 c 


• 0 




a 


O 


& 


o 


H 0) 1 


G 


G G 


CO 


CO 






0 s 




« d 


CM 














• 


• 


• 


• 


• • 


• 


• 










tr\ 1 







G 

d 

•H 

o 

•rl 



p 



o 



d 
'd 



•d 
G 

.3 d 

lip 

ft'H 

•h d 

ri cu 
a 1 o 

o h 
a 

o 
o 

a to 

C o 

to 

«H •H -p 
OH 0) 



o 

rt 
o 

•H 

d 

to 
d 

43 
p 



to p 
^ G 
O O 

10 E 
to a 



o 



P 



o 

o C 
o 

♦H d 

tO d-H 

O O 
G G 



5^. 
.Q 

d 

W -rt rH 



I 
I 



o 

S2 

O 

CO 



M 
H 
H 



! 

a 

P< • 

10 to 

H 

O 
G O 

d p 

G k 
O g) 

6 I s " 

E O 

o a, 
o 

»d 

^ G 

o d 

O G 
^ d 

di: 
o 

'd 
•d c> 

N 
•rl 

H 
o d 



9 



i ■ 

0) 

fl P 
•h d 

d c; 

B E 

P 

•••H 

p d 
p 

o d 

U 
^ J> 

d d 
o 

•d 
'd G 
G d 
d 

d 
o o 
to d 

d 



ERIC 



UJ 

CO 



3: 
O 



CO 



CO 

an 

g k 

cr to 
a u 
o 

H Ti 

u to 

CD 

> <D O 
O > 4* 
H 

O > 



10 

(0 CO 
CO 



o 
u 

o cu o 



CD 

to 



u u 

o a 

d 

a up-H 

43 dfc 
P-H to 

o d.d 

O O d 
d d C) 



O 

0) 

to 

d 
o 

P 

d 

•H 

<d 
<i> 
Pu 
to 

C 

d 

p 

H 
•H 

O 

d 

T$ 
O 
P< 

o • 

H +5 
<D d 
> O 

o E 
•d P-t 

•H 

co p; 

d O" 4 
SS fl) 



•d 
C 
d 



•H 

d 

P« 
o 



•P O 
♦H «h 
H 

•H 4J 

X! CO 

d «h 
an 
d d 

o -H 
to o 
.d to 
d d 



p 
•ci 

£ P 

a d 
E G> 
P. 10 
•H 

P- O 

a 

d 

CO <D 

d *d 

•H 



d 

•H 

d 



to 

O 

d 



* 

NO 



I 

d 

P 
•H 

to 
to d 
to o 

d p 

•H O 

to d 

to 

d to N 
•h d k 

I"' lH +5 

o £ o 
C o <y 

•H Ch fcO 
10 O S 

•H d d 

P ?■« P 

d,o d 
Eog 

5rl (1) 

P d H 
d <d 

2 to 

d «d 

«H'H d 

o > 
H 

a o - 

to to to 
•d h 
a •» d 
HOG 

£ «H «H 

o p o 
d o o 



H 

• 



d 



I 

0) 

d 
to 
d 
a 
E 

O 

P 

to to 
o d 

•H «H 
P > 
d rH 
E O 

o to 
xi 

p E 
d o 
E H 

.Q 
«H O 

O U 

a p * 
o 'd 
•h d 
p 
rj 
o 
•H 
iH 



d 

•H 



a d 

<o p^ 

«§ 

•H O 

H •« 

H p 
•H d 

^4 O 

CO E 



a 

CO 

p p 



d 
o 

J3 



H 
U 
H 

bp 45 
d o 

d rH 

U O 

0) 

o u 

d d 

o d 
u 

to to 

o o 

•H 'H 

-d n3 
p< ^ 
'd 

Ch S 
o ^5 

to to 

-d 0) 

Q) d 

H -H 

o o 

Si 



H 

to 



* 

*d 

d o 

o «H 
•H p 

p d 

I0r-f 

dH 

^3 O 

E P< 

o 

o 

•H 

o d 
p 

'd 

•d d 

d) d 
p 

d •» 

rH CO 
Q d 
k O 
•H 

p d 
to o 

•rl ^ 

E 

OH 

d 
o o 

o o 
f d 

fl) o 
W I 
•d o 

o o 
d h 

fc4 0) 



to 



"Si 

d *h 

to d 
a o 

•H «H 
CO +3 

at 
o 

■d a 
o to 
p d 
d d 

rH k 

0) 

fl) 

O P 



d 
o 

•H 

•P 



d 

-H 
(0 



d E 
a fl) 

•H H 

PU o 
P< u 
d p< 

G) O 

d t 

•Hp* 

to 

H ^ 

E P 
o to 
M rd d 

CO t) t3 



rH 
rH 
■rl 



to 



•H 

P 

d 

0) 



•H 

a 
•h -d 
xi H 
rH O 
0) 10 

d o 

•H 

to 

*d a) 
d a, 
to S 
d p 

o a) 

E 

ft o 

•H«h 
O'-H 

G) *d 

tn-d 
o d 
d 

fl) 

to * 
■d ta 
Q) d 



o 
d 



H 
P 
P 

O 



tH 



to 
d 

& 

p 

13 

fl) 

fl) 
«H 
«H 
•H 

'd 

d 
o 

p 
n5 
fl) 
,d 

O 

to 
p 

O 

o 

«H 
<H 

fl) • 

to 

G) rH 

.d d 

p «H 

^ fl) 
O p 

d d 
5*2 E 



CM 

• 



2 
in 



• 

H 
H 
H 



E 

G) 
OH 

PrQ 

O 
fl) J-« 

tOP, 

xs 

o-d 
H d 
^ d 
o 
d 

~ k 

d p 

a d 

•H Ph 
P E 
O 

o 



d 

« 

o 
-d 
p 



d 
E 



d • 

•H tO 

r>>d'H 

H t0 > 
P-, d«H 
P, CD O 

< E to 



to 
E 

to to a) 
o d h 

•H «H ,Q 

to*d O 
rd d p, 

PUP 

to 

<H U 
O fl) 

-d 
d d 



•H 

P 
O 



tod o 



o o 
H P 



o 
o 



o S 

-iip d 

to c6 



G) .h 

p fl) o 

^ -d cj 

H ^1 

P^x) o 

p, d d 

< d E 



• 

to 



8 

o 
E 
P-. 

»H 

& 

G) 

•H 
-d 
H 

O 



fl) 

to 

P3 



* 



4 



in 
us 

CD 
O 
US 

o 



CO 



CO 



03 



•H 
T» 
tH 

O 

g 
0 

g 

cu 

•H • 

& d 
•H 

d-d 

•H H 
■P O 

d CO 
0) 

XJXl 

d 

<H d 

o 

o to 
to d 

d-H 
4£ 

q> d 
xj o) 

•P Xl 

d * 

rH «rt 
rH -P 
•rl +> 
^ d 
CO O 



CO 
0 

H 

•H 
O 

d 

•rl 



p 

•rl 

p 

d 
P 



o 

0 

to 

•d 

o 
d 



I 

o 



•H 
4* 



d 

r< 

+5 • 

O »H 
«P 

ft 13 U 

•P CS 
0 «iH 

B c 

0 d 

xjxj 
+> -p 



o o 
x: 

0) P 
hO O 
T5 

0 d 
H O 
£ «H 

■8S 

*4 E 



Q> 

x; 
o 

CO 

H 

d 

o 

•H 

P 
P 

O 

0 0 
H «H 

O > 

co'cl 

d o 
P -H 
*d Pu 

o d 

d 

0 

CO •» 

3 



to 
w 

d 
p u 

rl 'd 



O 

X! 

+5 



H * 

H CO 
•H 0 
44 »H 
CO P 



CO 
0 
H 
PU 
•H 
O 

•rl 
U 

PU 

•rl 
+> 
<H 
d 
P 

'd 

o 

hO 

n 

o 

o 
d 
w 









• 










■H 








' ^ i 




I 






(0 


p< 








G> 










U 


•a 






PL . 




hO 






urve 


and 


•H 

to 






CO 


on 


in 






G t0 1 


. i 

»H 

•P 


ol 


• 






t) 


o 


CO 




fn 1 


£ 


o 




• 


^ S i 






r-t 


o 


r« c i 






ft 


o 




10 




•H 


•H 


H C I 




o • 


O 


«P 


ft o 


o 


•rl CO 




O 


. 1 1 


u 








^ +2 , 




Cu CD 


f 


W 


O Co I 


0> 


O 43 


ft 


ft 






♦H CO 






ft O I 


•H 




fiP 


• hO 


i 


e° 


rQ CO 










P 


•H 


•H 




0> 


a—I 4 


it. 




§ rt M I 




CO 


O 








•>. o 


r: 




0) I 


•H 


iH -H 








to 


0) Pi 


P 




cuts 1 




0 4J 


to 


to 


U CS 
O ^ 1 




«H t> 
0) 




* 






<HiH 


O 


o 


c t 

•H * 


o 


O O 


o 


o 


H 1 




OT* 


$ 




PI H 










•rl «H I 






o 






<U 






H 1 










H •» 


'•J 






o 


•rl p I 




2 ° 


§ 


p: 


44 fj # 
CO O 1 


§ 










{2 4-* 





H 














H 






r-l 


C\2 


• 


| • 


• 


• 


1 • 


• 


• 


• 


| • 


• 


• | 


• 


• 


ON 


O 


o 


O 


H 


H 




H 


CM 


CN 


tN 








! H 


rH 


H 


1 H 


H 


r-l 


H 


! rH 


rH 


tH 1 


H 


H 



• 

0) 

to PJ 
G «H 

H PJ 
XI O 

o 

^ 0) 
CU Pi 
•H 
«H H 

o o 

to 

^ bO 
•rl 

cu rt 

2) CJ 
?». O 
•H 
TJ 4-3 
P 

CS 0> 

to o 

•H O 

CO 

O 0> 

px; 
bap 

CO 

•rl XJ 
'd +> 

CD ^ 
X5 

O 
P 4£ 
•H cfl 
»H 
H O 
H O 
•rl W 

M to 

CO 



d 
o 

•rl 
■P 
O 

g 

P 

to 
p 
o 
o 

d 

•H 

I? 

0) 

o 

•rl 
CO 

d 

X> 

o 

o 
uo 
-d 
o 

d 



•rl 

d 

CO 



•H 
i— I 
O 
O 
O 



d 
o 

•rl 

to 

t) 
•H 

Jh • 

XJ CO 

d e 

rH 0) 

•» CO 
H S 

O CO 

«H O 
O "H 
fU 
0 P 

fcD O 

'd o 

O H 
rH 0 



o o -d 
d d d 
W w d 



o 

H 

S3 

o 

cu 

w 

§ 



H 
H 
H 









A. 






0 0 






U 








CO 


o o 


10 COr-f 




CS g 




• & 


•H ft 
H -rl 


5 ? o 




O ^ 
CO o* 






CS O 


o 


d 




U -H 


CO 


% 


ft 




rH 0 


M 




d P 




d 


d d 




d 


, O «H 


p-4 ft.d . 




•H O 




to 


4-> O 


O ft CO 


d • 


d co 


CO £ 


d to 


0 CO 


^ o 


H 0 


> d 


•H CO to »H 


CU44 


d 


a *h ^> 


d 


o *d 


*H > rt 


p p 


o d 


4£ 


o to 


d 


d tti 'd k 


H 




S o a> 


Pu 0 


•H CO 


Tr O CO 


'd 


d 0. 


ctfrC o a 


0 d 


p,d 


a o iH ^ 


co u 


0 -H 


C4 co ft ft 


P to 


P4 b0 


• 


• 


• 


o 




CN 






rH 



I 

CO 

d 

i 

to 
0 

d • 

•H 

b?d 
d 0 
0 8 

H 'rt 
0 d 
CO o* 
0 0 

•H 

•d-d 
0 
P p 

•h d 
d-H 
cu 0 

0 O 

« to 



• 



0 

5* 



UJ 

to 

Q 
UJ 
— f 

g 



to 



to 



0) 

5 s? 

45 03 

P H 

6 03 

to 

«n o> 

O «H 
P 

•ri H 
P P 

p<p 



o 
p 

X» 
C 



o 

•H 

■B 

G) 

o 
o 



CO 
•rl 
CO 
O 03 
P X 
bO-P 

m . 

«H ,P 

*d -p 

P X5 
0) 

p .p 

•rl fli 
•H 



H 
H 
•rl 



O 
O 

to 



to 

co p 



H 



• 

P 
O 

•H 
P 
O 



P 

10 

p 
o 

o 

03 

p 

•H 

<D 

O 
•H 
(0 

Ctf 
43 

«H 
O 

O 
bO 
X> 
0) 

■3 

o 

p 



I 

R 

10 

p 
o 

•H 

s 

p 

to 

•rl 

XJ 
P 
CB 



to 

s 

O 
H 

4> 
O 
P 
P, 



p • 






O P 


• 


o 


•rl P 


to 




+3 0> 




iH 


c$ e 


<D 


P 


y a, 


H 


P 


•rl «rl 


4> 


P 




O 


0) 




P 


*H 


P 03 


a 


0) 


H 




P 


•a 


to 






p 


u 


H P 


•rl 


o 




to 




P «H 


o 


p 




p 


•H 


O 


bO 


P 






ft 


o to 


•rl 


0) 


a 


■d 


P 


o 






bOXl 


P 


P 


x» a 


•H 


•rl 


o d 






irj 


H 


rH 




H 


H 


•rl 


•rl 


P 03 




>i 


W P 


CO 


CO 



CO 

fS 

bO 



to 
p 

03 



03 

g 

o 
o 

a? 

& 

p 

o 
p 



to 
o> 

43 
o 

H 
o 

ch to 
o to 

a •h 

nc* cti 

O XI 
P P 

fed «$ 



P 

o 

p< 

H 
P 
o 

•rl 
P 

O 

o 
S 

X5 



•» » 

.10 W 

o o> 

•rl H 
P CJ 

x* *h 
44 a 

«H P 

o o 

•H 

CD to 
M 10 
•P'rt 
Q> C 

H to 

£ p 

O C5 

p p 
w p 



I 

to 
c 

2 

P 

o 
a 

o 

•H 

P) 
O 

to • 

•H -P 
to P 

O 0) 

p R 

hOP. 

•H p 
•d cr 1 

p ^ 

•H P 
O 

(— I 'rl 
H W 
•rl W 

CO E 













CV2 




rH 










• 


* 


• 




• 


t 




| ^ 


• 


♦ 


• 


• 






-J- 






ITV 




I tH 


vO 


vO 


vO 


vO 


H 




H 


H 1 




H . 




H 


H 


H 


H 



p 

<D 
& 
O 
0J 
bO 

$ 

•rl 
P 
0) 
CD 

P 
CO 

-P 
P 
ctf 

g 1 

•rl 
P 
<D 
03 
P 
CO 



03 

bO 

03 

o 



E 
0) 

p 
to 
>> 
to 

•rl 
4> 



«H «H 

o o 



if 

0) 



03 
P 

to 

to 

p 
o 

•H 

to 
p 

a 
to 

P 
to 

o 

03 

bO 
•d 
0) 

1 

o 

p 



o 

•rl 



CO 
P 
T3 

^ > 

as 



o 

•rl 
P 

PS 



03 
P 
P, 



73 

o 

•rl 

U 
P 

O 

0> 
H 

03 

«H 

O • 

to 
03 a 

bOH 
03 «H 

rri O 

^ P 
O «H 

P u 



0> 

p 
p 

43 



•rl 
P 
03 
0) 

O 

S 1 
« 

03 
P 

•d • 

P to 
P S 
o> 
P P 

•rl 10 
CO S 

P« to 

03 

P P 
O 
03 «rl 

43 to 
P P 
" 0) 
P (X, 
•rl 10 
P 

H 10 

M 

•rl 

P 

CO P 



O 
H 

< 

PJ 
O 
Pt 

CO 

§ 



♦ 

H 
H 
H 



to 



I 

to 

P 
•cJ 



to 

0) 

p 

•rl 



k P 

•H CO* 

P-» O 
G> O 
« W 



•rt 

& 

03 

P 
O 
•rl 

to • 
to 

•rl 

e 

to 

p 

d 
P 
P 



o 

P* 

P 

•H ♦ 

d p 

P.P 

O 03 

Pi E 



H 



XJ 
P 
P 



i-f 

g 

O 

o 



b?P 

P to 

•rl t>> 



P 
0) 
0) 
P 

to 
p 

•rl 



10 

P 
O 

•rl 

to 

P 

a 



CTJ 'P< 
P, (0 

es to 



vO 



4 



LU 
CD 
O 



O 



to 



o 

H 

& 

o 

fx, 

CO 



E-i 



H 
M 
M 



2 



o 

to • 

St 

TJ rt 
© P. 

o 

O H 

k rt 
P<P 
G) 

c 8 
»y 

(0 »H 
T3 P 
O h0 
X 'rl 
■PH 
0) rt 

H 



rt 



O 



c 

•H 

p 

0) o 

U)P 

rP 

<1> to 

£ rt 
2 *« 

R P> 
*4 w 



•H 

•a 

-p 
rt 

•H 

a 

•H 
rt 

•P 
10 

>> 

H 

« 

<D 
•H 
O 
•H 
«H 
<H 

•H 

at 

CO Q* 



1 

1 




v/ 






L< 


•rt 


fcO 






»u 






M 




rv 


3 


*n 


2 > 

M .j-l 




0 






1 fV 


Li 


0 ft 


tfl 




fV 
r*l 




rj 

w 




i fli H 

1 M w 




•H 10 


CJ 


rt 15 


fll M 1^ * 




ft 




M 


1 S 05 CD d 


o 




0> 


sJ 












1 f n h n 






n 


isrt HI 


M iyrt flj 1 \ 


fA 


0 c? 


•P 




1 CTCfl (9 


fl) 




f_> 


«_} 
*n 


fil frt xa ^a 
1 w •n 


c. 




01 


n w 






4-* 


n m 




•5 

w 


t> frt 


w 




1 H m U t|) 


(1) 


T 1 


t » 






O 




1 ^ . 




1 frt frt rrt r\ 
1 vJ *u w 


o 


0 bn 




fil i> 


/A r a m 
VJ vJ y±J 


ri 


w rf 




ID 

n 


1 fit frt rA 0 






n 

w 


iu •4-' 


r % C* rA 








O e 1 


P w H 






M 


fil 


frt ftl L-i 




CLTi 


W 




f ^ (ft A 

1 ^ Vi KJ 






™ 


rs 0 


fll ft fi 

W \J *4 




«H • 


1 > 




f — i ft f%\ eri 


(0 


O fit to 
v/ *y v/ 


rrt 
*u 








rH 


c. 


r\ 
W 


1 frt m*h£ Li 








uri fii rrt 






rv 


i a r> 


1 *n >-« 




rv c c. 

V-h r-i M 






rrt r. ftl 


O 10 




Li Cf 


1 k H H H 




1) 1) il 

*r* •rr ■t-' 


rv 




frt ft frt j.** 








M< n 


1 »H U 
















w w 


Li rrt 


f ft »r-l 1 ^ 






(0 


Km w * 










t/^i in 


! <ii d ^rt 






hi 


flHH 


*^a ft r^ 
Trt^ / \ ftl 

i 0 w MJ *n 


*+rt 




w n 


A-j 0. frt 


a 0 


g> c 


o> as 




0 u n ti 


H 




^- _ 


H GS £4 1 


! H *H & £4 


? P 




H O 


& nJ-H 0. 


0 0 


0 a o 


0 -d 


«H 4* 1 


I 0 do 


P «h 






C to "CTO 








CO ctf E I 


1 w d 0 a 



H 










-4- 


• 


# 


| • 


• 


• 


• 






to 


to 


to 


to 






I. v~i 


H 


H 





CO 

« 

P. 

■a 

■p 
s 
p: 

•rt 

d 

fcO 
•H 

E 

P 
CO 



1 

to 

15 

O 

o 

0 
> 

•H 

4^ 
O 

O 

o 

10 

Sp 

H PJ 



to 



H 





1 1 












•H 






1 ^ 






1 ST 






1 0 






1 ■£ 


• 




n 


(0 


0 


1 0) 








0 






♦rf 




1 b 


15 


♦H 


1 p 


rt 


O 


to 


O 


•rt 


t cfl 


•H 


^ 


O 


«H 


M 


1 6 


•rl 


CD 




O 


CO 


1 -d 


0) 




c 


P< 




i 


to 


rt 








to 


O 




1 0 




0 




CO 


•H 


1 


0) 


15 


cs 


0 




I 0 




H • 


•H 




H -P 


I to 


0 




•H 


CO 


Q> 


1 a 




to R 


0 


0 




1 ^ 














0) (J* 








[ O 


0 










[ 0 


0 




bO 




•H O 


1 Ti 




to 


Q> 




H tO 


1 ♦ 




H a 


r ^ *£ 




•H O 


1 O C 


0 


Ai 0 




& 


»*V 1-1 / 1 

CO Co 










vv 


• | 


9 


♦ 


ON 


0 


0 


H 1 


CM 





to 




to 




0) 




0 




0 




CS 




0) 




0 

•rl 




& 




CO 








a 


• 


rt 








h a 


rt 


a, 


■p 


•H 


to 




c 




H 




♦ 








tH 





u 
o 

to 

I 



9 
? 



o 
P< o 
a) 



P 

rt 

e 
p< 

•H 'O P, 
P 

a* cj 
0 

G 

rt 



to 

C5 

a ts 
S oj 
p o 
to o 

p ^ 



o 
p 

•H 



rt rt 



o 

CM 



> 

•H 
P 
O 

O 

o 
o 



I 

.0 



9 

ERIC 



c/> 

LU 
CD 
O 



to 



to 



w 
u 

tJ 
O 
O 

g 

•H 

w 

•n 
'd 

o 

© 

o 
c 



o 



•H 
P 

a> 
p 

•3 
ri 

•H 

w 
o 

e 
ri 

•rl 



CO 



-4- 

o 
cv 



o 

H 

< 

« 

o 

a. 

CO 

E-4 



• 

H 
H 
H 



to 

28 



1 




• 








to 




! 


• 


S 






to 


o 




I 




«p 


•H 






(0 




1 


0) 






• 


,—4 


to 


o 


b 1 






c 






to 


05 




•H 








& 


U 




•rf | 


cr 


' o 




A3 


o 


a 




O I 


P» 


<D 








Jh 


E 1 






to 




o 


■rl 


Pi 


hO I 


•rl 




o 


C 


«P 




•rl 


•H I 


a 




-P 


-P 


a 


n 


O 


CO | 




o 


O 




CO 








C! 


•H 


CO 




•H 










cr" 


•H 




(D 


C? 








P* 


£P 




•H 






cd I 




03 


*H 










0 f 

M I 


O 


cd 




•H 


U 




O 


Ctf I 








P< 








O 1 


0 


o 


o 


f 

M 






p< 


I 


0) 


o 






to 






•H 1 






•H 






o 




H I 






H • 


H 




V" 
»-* 


H cd 


•H | 


O 


o 


•ri .p 






ri 


cd 


CO 1 






CO t3 




H 




* 


• f 


• 


• 


• 


o 


H 


H 


r-f 


C\2 1 






CM 



p 

•H O 

0) CO 
O TJ 
•r! U 

tz 

W k 
I 

ri ft 

•H CD 

o 

•H T* 
P 

3 C5 
O 

U CO » 

d-d 

+5 o o 

o «h a 
d p«h 

tJ O CtS 

d op 
o P*x> 
a co o 



H 



co ! 












o to 


| 




O -H 






p CO 




CO 


CO 




•H 


Q$ 


•* I 




CO 


CO 


CO 


O Pi 


H 1 




•H O 


C 


a 


H 


o • i 






«p -p 


a • 


Q< O 


c J 








O <D 


V) 


o S t 


H -P 


u 




o cd 




O-H 1 


> Pi 


co 




CD «P 


H Di 


cii cr i 


X* (0 


n) a 


0) 




•H k 


O I 


^ o 










-p £ 1 


. £ o 


<p 


cd 




rt o 


Ch ! 




E «P 


o •% 




o 


CO 1 






PJ G> 






O »H I 


o 


cd e 


•H H 




CO o 


-P I 


' <p 0> 


co a 


O p4 


cd S 
E cd 


0) 


Q> ^ 1 


a o 


rH (0 


PiH 




O 1 


O Pi 


a 


CO 


<H CO 


-P 


C 1 


a •h 


Ch c! 


<d cd 


•H 


o o 


x: i 


e 


• «p ^ 


G> •% 




CO f 








loo 




•H cd 1 




o a 4 


•rf 


^ CO 


rl 0) • 


H ^ I 


^ * H 




H 0) 




o tj £ 




O rO 


c c o 


















• 


• 1 


» 


(V 






CN2 




CV2 



CO 

H P 
O CO 
O •H 
P H 

p, o 

^ P4 

CO *H 

-& 

H O 
cd P« 

^ -B 

0 £ 

4^ O 

cd E • 

E P4^> 

•H O 

Ph # o 

o o* 
H o cd 
o 

> *a u 

0) d o 



cv 



CO . 

0 

a 

o 
> 

£ O 
O H 

o 
d) o 

tr 

o o 

P-.+J • 
a 

o c: 



cv 



H 

ft 
? 
CO 

o 

w 
o 
H 

ft 

•H 
O 

P3 
•H 

ft 

■p 

o 

tl 



• • 



o 

0 
> 

to 

ft 
•H 

•H 

f3 



W 
H 
O 
> 

o 

H 

o 
o 
p 

M 

0 
•H 
o 

•H 
«H 

*H 

<D 

«H 
O 

hO 
t3 
CD 
H 



^4 
V 
O 
P 
CO 

Q> 
U 
0) 

51 

O 

<H 
CD 



CTJ 
Q> 
rH 

a) 
ri 
p 



o 

G 



-4" 

C\£ 



1 

co 

CO 
CD 
O 
O 

nJ 

CD 
5h 

O 

CO 

e 

a 

•H 

« 
c 

•H 
H 

H • 

•h a 
^ w 
co 2 



-4- 

-4- 



i 



in 

UJ 
CD 
O 
UJ 
-J 

O 



00 
—J 

-J 

CO 



o 

•H 

rt 

•ri 
«H 
<M 
rt 

P 

10 

i 

u 
o 

to 

rt 

p* 

H 

a 
.rt 

0> 

N 
•H 
H 
•H 

$ 

O 
P 

o 

o k 



S 3 

•H 
N 
•H 
rt 

rt • 

hOTf 

o «d 
c 



rt. 

•rl 

rH 
H 
•H 



0) 

X 
rt 



CO rt 



c 

rt 
P 

rH 

rt 
0 

P3 • 

H 

rt 

a> 

•d 

G> 
P 

o 

rt<-^ 

O rH 
•H 

CO ON 
•rl H 

O 

k • 

a. +5 
o 

<D < 

,rt 

p f>> 
. +3 

£ G) 
O Cf 

rt rt 
« CO 



rt 

•H 



rt 

H 

O • 

10 

a> rt 
w o 

•rt vH 
0) P 
rH -H 
Ss -rt 
O rt 
PJ O 

*4 o 



H 


CM 


H 


CM 


H 


CM 


f*N 


H 


CM 


• 


• 


| ♦ 


• 


( * 


• 


• 


| • 


• 








vO 


• tN 






-co 


to 


CM 


CM 


1 CM 


CM 


1 CM 


CM 


CM 


1 CM 


CM 



• 

to 
a> 
U 
rt 

0) 

o 
o 
u 

Pu 

•H 

CO 

p 

to 

•H 
«H 

«H 

o 

0 
<D 

o 
rt 



to 



o 
o 

P 

T3 
•H 
rt 

P 

10 

•rt 

» 

•rl 
J» 
H 

rt, 

rt 
•H 

rH 
rH 
•H 

CO 



o 

» 

•H 
fi 
•H 

8 

P 

T> 
•rl 
rt 

to 

Pi 
♦rl 
«H 

o*? 

COvH 
0) *d 
O C0 
U 

rt M 
O rt, 
to 2 

CH TJ 

O rt 
rt 

o 

T2 o 

o rt 

H O 

O ?i 
rt 2 



o 
rt 

.1 

rt 

H 

,g 
p 

H 
D 




•4- 



to tx> 

CM CM 



UN 

•to 

CM 



S3 
O 
H 

e 

to 
< 



2 



w 

M 



ERJC 



p 
to 
o 
B 

U 
o 
Ch 

to 

0) • 

O to 
£2 C 
O 

O p 

£ rt 
o 

P«Q> 

rt o 

s 

■p 
rt cJ 

•rl *H 
« O 

rt -h 

O G> 



ITS 
Cs2 



i 

0) 



rt 

I 

to 
o 

u 

a 

s 
p 

*(3 rt 
to o 

•H 

rt p 

d p 
rt rt 

rH 0) 

fx. B 



vO 
CM 



'rt 
rt 

to 
rt' 

-rt 

•rl 

rt 

« 

Pe 
•rl 

rt 

e 

•H 
« 

-rt 



* 

CM 



'•rt 



rt 




rt 












rt 


• 


<u 


to 


rH 




rt 


o 






rt P 


P 




•H 


a 








c 



to 

CM 



4 



to 

LU 
CD 
O 



o 

CO 



in 



CO 

G 
U 
0) 

p 

H 
rt 

•rl 
O 

to 

rt 
o 

M 
rt 

s> 

rcS 

a) 
p 

o 

0) 

bO 

a> 



o 

p 



1 




1 o 


1 


U p 


1 rt 


o u 


* «H 


p p 




a a 


a 


'd c 

•H 


1 rrt. 

P 


o 








rt 


1 o 


-p rt 






1 to 


rt to 






1 ' j[J 


•h a) 


0) 


rt is 


! P 


3 * H 


1 *& 


1 «H 


rt 


o o 


1 rt 


a 






G> 
hO 
ccS 
P 

rt 

•H 

0> 
,P 
P 

«H 

o 
o 

txO 

•P • 

g> 

r-f 

£ P 
O 10 

a p 



to 
o 

:& 

CO -H 

€5 

rt O 
,P 0) 

to a 

rt A 
•H +5 
P o 
•rl 

P x5 
£ S3 

rt 



H 

o 

•rl 



rt 
p 

Srt 

o 



c 
o 

•rl 

p 
rt 
o 

•H 

p 



o 



rt 
o 

bO'H 

P P 
•rt W 
TJ «H 

P o 

W -rl 

V) o 
H ,P O 
P..P 

as 

P<h 
bO O 



P 

P 
•rl 



H 
•rl 

CO 



H 


cv 








H 


iH 


cv 








H 


• 


• 


• 




• 


1 ♦ 


| * 


• 


• 


• 


• 1 


• 


ON 


ON 


o 


o 


o 


H 




cv 


cv 


cv 


cv 




CV 


CV2 


cv 






1 















I 

•H 



O 
G) 
P 

P 
O 
•H 
CO 
•H 



P 

to 

p 

rt 

p 

P 

o 

R 
(D 

bO 
rt 
a 
rt 

o 

o 

bO 
G> 

H • 

£ (0 
O G) 
P PS 
^4 



SP 

•rl 
P 

•rl 

rt 

« 

0) 
P* 

to 
o 

iH 
O 
•rl 



G> 
P 



03 

o 
to 



rt 

•rl 
P! P 

rt o 

to w 
o 

H «H 
O O 

O p 

CO 0) 

p,a 

0) 

O rt 

0) rt 

to E 

C> (D 
rH.G 
£ P 
O 

c o 
w p 



p 
rt 

P 



o 

10' 



• 

to 
a 
o 

•rl 
P 

to O 
d O 
O 

•rl »rl 
O 

P 1 ^ 

to' 10 

•H 10 
P 

too< 

C G> 
•H O 
■p O 

rt rt 
o 

•H r*^ 
PrH 
^ G) 

a 

•rl 
O p 



o 

•H 



O 
^1 



iH C> 

•H ^ 

Ai p 

co 



G) 
H 

a 
o 

a 

GJ 

r— 
r ^ 

c 



p 

s? 

o 

iH 

rt 

&° 

•H 
P 
P 
G) 

bO 
P 

•rl 

H 
rH 
•rl 

cr; 



to 

o 
o 

c 

rt 

to 
o 

•rl 

u 
p. 
to 

o 

p 

w 
rt 

0) 

-a 

•rl 

bO 
P 
•H 
r-f 
rH 
G) 
CO 

P 
•rl 

H 

•rl 
CO 



I 

O 

A) 
P 

to 
p 

•rl 

«H 
O 

10 
P 
O 
•H 

P. 
O 
P 
P 

TJ 
P 

rt 
to 

G) 
•rl 

$ ■ 

•rl (0 
O GJ 



^3 
P 



QJ 
P 
•H 
«H bO 
O P 

o 

G) 

LO'd 

u p 
G) rt 

^ to 

O P 

P o 
w p 



2 
O 

M 

6 

r 

« • ^ 
CO 



CO 

^: 
to 



I 

a 

•H 

CL> 

•H 
G) 

C> 

I 



O 



CO 

o 

rH O 

o w 



I H 

o c$ 

•H 0) 

.1 

w 

H P 

rt G) 

p p ♦ 

rt «h p 

b 



P 
o 

•rl 



P 
0) 
P 
P P 



. G> _ 

p x: o 

o P 
P o 



p 

to 
p 

*H 

rt 

0) 



0 
o 



rt o 
to a 
o ^» 



1 -H 






P r~t 






O P. 




•rl P, 




10 rt 


P P 






rt to 




0 * 


H 






G5 t3 






p c 




rt <d 


rt 




rH 


G) 




<D U 


> to 




U O 


•rl J-i 






P G) 




O O 


0 a 




> 0 


0) 0 






«H P 






«H tO 




a co 


0 rt 




0 u • 


0 




<H C W 


0) 






p,p 






rt p 




0 rt 


P •rf 




rt p< c 






*H d *H 


to 




rt w*d 


P CO 






0 p 


• 


rt .a 0 


rJ «h 






G) ,P 






Q CO 


a 





o 

G) • 

P. CO 

to ^ 



p 

•rl 
P 



o 

CD 
G) 



H P 
a> rt 

•H H 
4^ G) 

rt « 
p p 
rt o 

(X CO 
o ^ 
o a 
o pu 

P 
o 

O »H 

l"- p 



H 
H 
H 



9 

FRIC 



CNi 



o 



rH 



cv 



in 
to 

O 
—J 

O 



CO 



in 







S-t 




•PI 




1 H 








t fl\ 
r-t w 




r-t 




ty *ri 


•ri 


i % Kf> 

4-? OU 




in r* 


I// 


>-« 




•n 


V? 




*rl 


m r* 


4-* 








r-i 


vJ 


t\\ 


*M M 


M 


AN f> 




•P 


QJ • 


fn n 


rn 


t % fit 








\D VJ 


O GJ 


r? r* 






r , ._j 
HH "ri 


" * 




•ri w 


/it r*« 






















fit 


•n 


r-t 4 


Q W 


i n n\ 


■P M 


■P 


K O 


*M lu 




O r-t 








w M ri 




fit 




Tw> vJ >-« 


•ri >h 


w tp 


i 

•ri 


fH O 


H 


i-» M 




O O ?-* 


♦H p 


>H '(l Si/ 


c 




CQ ^ 






• 


• 











o 

< 

o 

cu 

CO 



H 
H 
H 



CHAPTER, III 



TASK-SKILLS/KNOWLEDGES ANALYSIS 



7 

\ 

IV-A. Drafting 



-75- 



to 

Ul 

o 

£3 



1 










0) 


• 








to 


to 












d 


c • 


1 












0) 




U 


0) 




ft 


X) 




JO 












0) 


p 


0) 


•H 


•p 




to 




pra 


rib 


en 




al 


in 


•H 


0) 


E 












o 




•» 




CT 




Eh 




u 


o 


o 


c: 






•H 


d 




d 


w 




P 


u 






d 




0) 






to 






i 


o 


d 


H 


E 






o 




O 






p 


d 


10 


O 






•H 




r-4 


■ -P 


o 




Sh 




O 








03 




O • 


bO 


(0 






d 




c 


<u 




to 




•H 


p* 




c 


H 


a o 


P 






*p4 


H 


X £ 


<H 


P 




*D 


•rl 


•P 


d 








A! 


bo 




*h 




i— 1 • 


to 




•tf 


a) 




O ^ 




O -H 












p 


Cm 


P 




•H P 


O 




O 


o 








O d 






* 


to E 


o 




o 






O O 


<y 




w 






•H O 


*h • 


u 




d 




p b£> 


to to 












o o 


3 p 


o 


CO 




E c 






& 


a 








<> 


p 


H 








0) 




d 




p s 


bO E 




c! 


o 




d t— i 


•H G) 


+> O 


•H 


10 




E ess 




P 






• 


a 


p 


to d 


H 


w 


CO 


ra d 


d d 




H 








E 


O O 


•H 


o 


a 


o T» 


to 


c o 


^1 


a 




c fl 


d ch 


}*i to 


CO 




!>4 d 


as o 


rH 












• 


• 


• 




• 


• 


tH 




tH 




H 









I 






J . 




ce 






1 




| 


a 


• 






1 






o 








U 


<H 1 




| 


# o 


O 


H 




$ 


o 


o 




o 


•H 






u 


1 


a 


| 


u 


P 


O O 






a 




• 




O 


(1) 






O 1 


u 


to | 




0) 


u 




T5 








o 










P 1 




a 1 


hi 


O 


as 




cS 




-P 


CD 


Ih 








1 


G> 


E I 




P. 


to 






G) 


H 


p 










to 


a I 


o 


M 1 


U 


«H 


u 0 


• 


rH 


o 


o 


-P 


to 


O 






0$ 


I 


b!i 


to I 


o 






a 












w 


05 H 


•H 


G) 


C ! 


Ch 


*H 1 




<l> 


a u 




6 




O 




T4 


S3 








1 




£? 1 


0 


d 


•H 


«P 


S3 • 


to 


w 


a 




H 


C 


«P 




o 1 


o 


♦H 1 


ch 


a. 


O «^ 


O 




H 




-P . 


O 






H 


to s 


CX, I 




1 




CD 








•H 


•rl 










«h 


0) 10 


o t 


O 




r? 


P 




O 


■P 


C 






0 




H 




P 1? 


•H I 


•H 




0 


bO 


tQrO 


to 


o o 




Jh 


ch 




C 


c 0 


G> 


H > 


a • i 




D 1 


p 


•H 






O 


to 








a 






O C9 I 




O 1 


Q) 




O H • 


«P 








CO 


X! 


B 


rC <3 tO 


CO 




P *H 1 
> 


P 


3 1 


P 


H 

0) 


to p 0 


Ch 


CCS 


Ch Q) 1 


ch 


<D 1 


r. a 
VI 


«p 


Ch O 13 


O 




o n 


O • 




O 


CD 


O £Ch 






1 


to 


i 








a) 




Q tO 


o c 




0) 






tQ 


C! to 


tDC I 


to o 


A i 


UO 




to 0 to 




•H ?5 






♦H 


T> 


*H 




O 










O 




0 ch 




H t0 


^ ^ i 




H 


H • 


H 


rH *H CU 






3 -P I 




H I 


ti 

O O 


H 


?H O 


o 


*H O 


O -p 


o C 


•H 


•H 


O *H 






c o i 


C! p 


^! 1 


rt «h 


44 






CO .p 




w to 


CO 


w p 


CO 




H 


cv 






CVt I 


H 


CM 




• 


• 




• 


• 


• 


• 


• 


Cs2 








1 









s 
o 

H 
Eh 
O 

§ 

En 

CO 



o 
o 



to 

C5 to 

h a 
a 

H • 

pa 



CJCh 

d o 
to to 

o s 
E p 

P H 

to d 

•H U3 • 
G tO 
U -H O 
O T5 O 

H > 

to o a) 

d +5 
o 

p a> 
tJ c E 

O (1) 

E. Jh 

a ^ 

•H tO 

d d 
to o'cy 
t3 <u E 



d 

to 
o 



o 

to 

0) 

c 
d 



to 
a 
o 

•H 

to 

g 

E 

•H 

• 

•» to 

tO t3 

Q) .H 

♦* 3 
p d 

O H 



c- 
I 



i 



§ 



ERIC 



CM 



-4- 



in 

UJ 

to 
o 

UJ 



CO 



CO 



I 

U 

•H 
CD 

•H 
■ 

•o 

p 

10 

o 

d 

E 

h : 

•ri 

c3 
u 
'd 

o 

0 • 

1 o to 

© o 

rH »H 

O cj 

C © 





• * 








■ 


M 








o 








p 


i 






CO 








rH 






- 










•H 














w 


o 






1 f\ 1 

\p 1 


■p 






Vh 






• 


•cj • 

» * 








• C£ | 








f 

M 






- 1 


r -4 ft 






«P 








CJ 


1 ^ 1 

r?° ' 


co 




rH 


c 






r ' 


■H 1 


o 






K 


A* 






u 1 


p 






- 1 








w 1 


s 






M 




r? 1 




0) I 


t 

M 


G I 




ct 

\x 


o 




•H 


•H 1 






FA 

CO 




to 


o 






ny 


•p t 


/is 


PS 


-4 

3 


0) 


n 


rH I 


rr« 


V ^ f 
r>4 1 


•ri 


f . 
M 


•H 




O 


O 1 










x; 


M 




O 1 


u 


•H I 


o 


f 

M 


o 






t 

p< I 


.p • 


rH 1 


Cy 


I 




rH 


to 


o c 


•rj I 




•ri 










P *n 


*W I 


f 


^_ i 






r> 


H 1 


SsS 


O t 




•ri 


O w 






I 


C .SI 


c3 ( 




w 






H 


<V 1 


H 




• 


• 


• 


• 











I 

o 

0) 
(0 

o 

c 
o 

•H 
O 



•H 
> 



W A3 
O i— I 



O 0 



10 

o 

A 
•P 
0) 

e 

O 



'CJ 
C 



■rf 



■P 

o 

P 
p -H 

> 

o S 

bo a 

•d d 
d d 



E 

'H 



a 
to 
d » 

G) r-{ 

f^j d 
o o 



o 

■H 
O 

a 

x: 
■p 

rH 

o 

H vi 

H 4^ 
*H O 

CO to 



rH 


C\2 


• 


• 


ON 




•* 




50 










* 











w 










a 






•» m 


• 


a? 




ID 


to to 


10 t/) 


rH 




C 


•h u d 


a H 


*Q 




•H 




o o 


CO 




d 




o o 


p 




o 


H Q> 10 








■p 


rj p a 


to 




10 


d a £> 


to 


c 










*H 




«H 


Vh N 
O Vh 


a a 








H P 


a 




5h 




a cj 


o 




O 


QUO 


H H 








o a 


a 


•H 




to 


w p n< 


LI 






3 O to 


o 


C 




o 


t-i U 


o 




d 


1 *d tJ u 
c a 


O 






■p 








o 


i *i as a 


a nj 


10 




6 






to 






o ^ a 


O H 


o 




d 


o a p 

rl p 


0) o 


H 




o 


H 


f5 




n 




tp 


■P 




o > o 


o c 


c3 




o 


*H «H H 


d d 

■*« 

d 


O 




u 


o o 








p -«p 


o ^, 


o 


■ 


O 


a 


h d 




V) 


• 


; ; <D 
r* a H 


to 


o 


o 


O 10 


d 


to 


> J 


ton 


rj U & 


a d 




x» d 


si a d 


a 


o 


d 




u v> 


d 




to 








o 








o to 
> o 


d 


O 4-> 


O O -H 


d 


d 


d d 


GOO 


0 10 


^4 


d 




^ ;^ o 





I 

d 
p 

a 
to 
a 
U 
f\ 
o 
U 

p 

u- 
d 
u 
o 

E? 

d 

^> 

(J 

d 
d 

H 

H 
H 
H 

*-* 

to 

to 
a G 
> o 

H 

£ P 



CO 
H 
O 
Q 

CO 













# 


• 




• 


• 






* OJI 




N 




H 


H 














K 




H 


rH 


H 


H 


H 


H 


iH 


H 


H 




■» 








O 


O 


o 


O 




H 




-i 


H 


H 



o 

H 
E^ 

O 
D 

ft2 
E-» 
CO 
S3 
O 

sl 

H Q 

O 

H • 



• 

H 



to 

Ti 

r; 
U 

r a 

c: 
a 
o 

•H 
CO 

a 
a 

•H 
O 



ITS 



•H 

O 

P 
o 

•H 

D< 

U 
O 

O CO 

»h a> 
si d 

d p 

^ 0) 

r - 

6 to 
^: 

p 'j 
^ d 

-d 
o o 

-'4 <U 

r.' 



4J 



{>» 10 

E *H 
*H > 

H*H 

CJ r-( 



O 

•H 
-P 

a 

CO 



tp i 

f< *H 

•H (15 
■CJ O 

tO 

tO 4) -H 

^- Ej 

a 
d 
o 

±> 

to o 

r5 d 

_ p 
d to 



to a 



10 

to u 
to o 
d d 
h a 

d 4J 



d 
tO'd 
p> d 
o o 
d y 
d a 

4-3 10 

to 

d d 

O J3 

co d 



ON 



XI tO 

d to 



d 
d 



a to to 

dH d 

cj o o 

¥ -2 a 

d g d 

© S c 

t>< t0«H 



H 

H 
rH 



CO 

o 



3 
o 



to 



9 

to 

S? 
■ti 

g 
XS 

V 

•rj 

•H 

«H 
O 

CO 

o 
si 

•P 
0 

e 

o 
Si 
+> 



o 

g 



H 
» 



o 

I 

o 

& 

G 
d 



10 

o 
to 



to 
o 

5 ' 

d to 

P» 0 

p o 

10 »rl 

G > 

•h a 



•h g 

44 »rl 
Ci P. 
•H 0 
•P 
0 +> 

to a> 



CM 
• 

H 



I 

0 
■P 



G 
d 

ts 



a, 

•rl 

& 

0) 
-d 

0) 

N 
•H 
H 

d 
•H 

O 

0) 

P* 

CO 

<H 
O 

0) 

to 

d 
Si 

£ to 

O H 

G d 



-J- 



1 
g 

■a 
u 

•H 
Pi 
•P 
0> 

O 

to 
o 

& 

o 

o 
Si 
•p 

0) 

.G 
•p 



b 

G 



CM 
H 



O 

H 

d 
•r! 

Pt 

O 
■P 

O 
•H 

PU 

P! 
•H 

4-* 
O 
0 

•O 

S> 

o 

PI 
d 

8 

a> 

to 

a 

Pt 

a 

a> 

Pi 

O 
•P 

0 
H 

d 

0 



-3" 



• 

PJ 
O 
•H 

0 
0 
•O 
O 
Pi 
Pt, 

0 

D < 
•H 
H 
,0 

O 

<H 
O 



O 
0 

si 
+> 

0 
■p 



o 



H 
r-t 



0 
,G 
■P 

«H 

O 

0 
10 

0 

si 
■p 

PS 
•H 

0 



0 
0 
d 

PJ 
« 

r-( »tf 

H O 
•rl JG 
X P 

10 0 

to 

Pt, 0 

O 2 

h a 1 

0 -rl 
> H 

0 ^ 

;3 o 



cm 



I 

P. 
0 
P. 

o 

tO 

0 



•rl 

0 
0 
-P 

•H 
0 
0 

a 

10 

-d d 
G o 

d »H 

S 0 
Pi 0 
O 

0 O 
X! Pi 
+5 P« 

0 0 

si > 

■P H 

V 0 



I 

0 
0 
p. 
to 
p. 
0 
p< 

g 

o 
a 

i 

■P 

i 

0 

a 
o 

■P 

0 

e 

■p 
to 
PJ 
o 



CO 



O b0 
0 Pi 

cd 0 
> 

0 -r? 

m p 



CM 
. • 

V0 
rH 





fn 








f A 






M 


w 


0 


o 




O 










P 












•H 


•H 


•H 


o 


Pi 








CO 




ca 


1 


0 




G 





o 

0 

-a 
0 

5 
8 



H 



O 

0 

to 

0 

! 

PJ 



CM 
H 



CO 

0 

P 

§ 

C 0 

•«p 

(0 0 

C d 

to § 
c d 
0 s 

•rt Pi 

»d o 

- a 

to o 

^ -H 

0 +5 

•H 0 

I s 

Pi to 

C5 G 

(0 O 

to 0 
0 

0 P( 

0 o 

G«H 

0 N 

•P nj 
to 
to to 



o 

G 



0 
0 

0 

G 



0 
S> 

G. 

as 

0 

•P 

•rl • 

G 

O d 

to E 

to 

tp« 
•gg 

d 0 
P> 

•0 P 

G 

•rl 0 

O O 
£ 0 

d d 

•rl 

d 0 



t> 

H 



G -P 
•rl O 

CO B 



■J- 
H 



O 

R 

O 

g 

Eh 

g 

8 S3 

H « 
O 



to 

0 
0 

"r? 
^> 
O 

<H 

o 

to 
e? 

g 

■a 



1 
I 

t 

I 

o 

to 

•H 

•P 
0 



P 

to 

G 
O 

a 



to 
I 

s 

-0 
0 

& 

O 

P 
0 



+> 

to 
G 
O 
Q 



9 

t 
g 

■d 

H 

•iH 

d 
P 

•8 

•rl 

« 

d 
0 

5 



H 



H 



* 



• 



H 



CO 
Ul 

a 

LU 

o 
to 



to 



O 
H 
E-« 
O 

o 
o 



M 



19 gS 

H C5 

a 

M • 



erJc 



H 
CO 
•H 
»i 
O 



•a 
d 

05 

t) 
•H 

.d 

2 

fcO 

o 

o • 

-p. CI 

£ o 

O 'H 

O 
(0 0) 

o o 
d u 



to 

IP 
1 

s 

H 
JO 

E 
o 

8) 
W 

d 
0 

d 



to 

H 



d 
o 

•H 



O «H 
•H 

•» u 

10 o 
faO P, 
O tO 
H 

(0 T» 
+5 d 
cO CO 

o 

• to 

10 <D 

p.rt 
o a 

CD 
P 



o 



c 
o 

H 

10 

d 

o 
8 

*d 

a •» 

r-t CO 

£ d 
o o 
d *h 

b4 p 



d 
co 
o 



O • 

to d 

si 

H 10 

S<H 
(1) CO 
CO Sh 

to o 
as 

d £ 
as o) 
P 

0) 

& 

to o 
d 

•rj cO 
cO S 
*d 

d o 

•HiH 

,-■§ 

H CD 
■H W 
^ W 

CO d 



O 











• 


• 


CO 


to 


to 




H 


1-t 



I 




p« 




•H 




H 




O 




to 




CD 




•d 




T» 




d 




(0 


• 






d 


p 


0 


C 


•H 


0 


+> 




V 


ji 


rt* 




•0 


p 


0 




M 




Q* 


•H 


«H 




O 


O 


CO 




O 


CO 


H 




p« 






O 


t> • 








*H k 




P 


a 










0 0 




A 0 


O 


P bO 


C3 


U 


£ a 




0 > 


O 


rt *h 


O 




< 



o 
cv 

I 

On 



CV 

• 

O 
(V 

I 

On 



I 

CO 
iH 

d 

tp 

CO 
•H 

P 



to 
d 

•H 
CK 











•* 


r* 






>> 


*> 






cS 1 






•p 
0) 




rt 




CO 1 


t> 




*2 • 


0 




*u 


0 to 


«H I 




>** 


0 0 


x> 


0) 




t3 IS 














+> 




O 1 


rv 




> ^ 


J* m 












P O 






*w 










^> 




rn 




1 




•p 




O c0 




d 


to d 


P4 I 




•H 


O *H 


O 


p 


O 




(0 cO 1 




"O 












3 s 1 


d 


<M 


O O 


O CO 


CO 


O 




A U 1 






■P XJ 




to 






6 




h d 


d 0 


K 


ft 


O.CO 


•Hp 1 








to 


■p 


O •» 


rH to I 






d d 


HH 






•rl O 


•r» O 1 


s. 




^ Ti 


M O 


d 


g 


PL. +> 


COP 1 







5 d 



p 




v> V} 
O P 
C £ • 

Q>*H»H CJ 

Shoo 

PVH 
P 
Q> O 
C <D 
•H O 

rt o p 
S c p C 

O CO *0 

tO 

*C p O CO 

« c f 3 rt 

MH'H 
OH P«H 



O 

UN 

H 



o 
o 

H 
0) 
> 

o 
*d 

c0 
o 



0) 
P 
P 

d 
d. 

co 

• 

P o 

d o 

o CJ 

i^J to 



H 



co 
c? 

P 
P 



d 

cO 



d 
to 

CO 

u 
o 
<^ 

to 
d 

■H 

■P 
P 



•d 
d 

CO 

o 

N 
•H 

to 

u • 

d.o> 
p 

^ to 
P«N 
to 

o 

P d 

E Cu 
O »rl 
O P, 



I 

•d 

P. 

I 

<; 

iH 

O 

■3 

o 
w 

cO 

o • 



d 
o 



CO 

d 
o 
EH 
tI 

v 

-d 
d 

o 
d 

•H • 

to 
p a 
d p 
o a 
>»d 
<o 

d 

o> CO 

p 

d to 

u d 

d o 

O'H 
O 4> 
CO O 
O 
d -rl 
C0«»H 

CO G) 

5-1 a 
o to 





r-t 


CM 


c*\ 




• 


1 * * 


• 


• 


• 




CV 


c\i 






02 


! CM 


cv 


cv 


cv 



p 

d 
o 

•rt 

u 

•pt 
u 

o 
a 

to 

g> 

*H 

a 

<D 
C 
•H 

bO 

rt 
o 

O 

o 

G) 

■g 

o 

rt 

iH 
• 

-J- 
(V 
I 

OA 
CM 



CV 
I 

OA 
CV 



I 

ON 



i 



s 



to 
LU 
CD 
O 



CO 
_ t 



CO 



I 

2 

C 

10 

•3 

8 



t3 



H 

P« 

<H • 

O tO 
H 

o o 
'«?*§ 

(0 



O 
C 



CM 

cm 
I 

CM 



g 

p 

to 

s 

to 

•H 
ft 

•H 
ft 

O 
H 

d 
•O 



I? 

d 

U 

d 

•H 

(— I 
H 
•H 

M 

CO 



-4- 
cv 
I 

<r\ 



P 

•H 

o 

•H 
U 
P 
o 

Q> 
H 
0> 

<H 
O 

Q> 

to 

O 

O 

d 

TJ 
O 
O 

d 

d 

d 
d 
o 

•H 

CO 

d 



to 
• d 
o 

•H 

p 

d 
p 
o 

.d 

•d 
d 

d 

to 

r-» 

O 

,a 

to 

H 

d 
o 

•H 

P 
O 
CD 
H 
O 

o 

fan 
o 

o 



! 

^ o 

O h 

^-1 ft 

to d 

03 P 
a O 

CJ P 
p »H 

tox: 
u 

i?d 
p 

WtJ 
P* d 
d 

d 

•H f— I 
•H 

'd > 

P< 

° £P 
o d 

o 

o o 

iip 

TJ 10 
G) "J 
H O 

g p 
d o 



to 
P 
a 



to 

0) 
T3 
O 
O 

bO 

cT 

•H 
U 

•d 
«-» 

o 

•H 
U 
P 
o 

© 
O 
P 



5 



i 

•H 
<H 
•H 
O 

a) 
ft 
to 

0) 

ft 
o 
u 
ft 

o 
d 

I 

p 

0) 

'd 

o 
p 

p 



H 

CJ 

O 
•H 

P» 
P 

O • 

o to 
o o 

O p 
W d 
t3 t> 



to 



£0 

*H 
•H 

a> 

•H 

ft 

O 
H 

O 

> 

'd 
d 

•H 

H 
H 
•H 

CO 







<*\ 








• 


• 


m 


• 


♦ 


• 




ITS 












CO 


CV 


CV 


CO 


CO 



to 
o 

d 
o 
u 
p 
t> 

0) 
H 
fl) 
I 

O 

P 
o 

o 

H 

o 

o 

to 
H 
d 
P 
d 

f5 
d 
-d 
d 
d 

o 
p 



o 



1 

vO 
CM 



d° 

CJ 

^1 
•d 

^. 

o • 

«H 10 

o 

Ul'ri 
iH P 

o d 

•s s 

e a) 

to o 

to 

*d 
d o 
d »h 
d 

p o 
d ^ 
o p 

d o 

H H 

tl) 

S? 1 

.d o 
p ^ 
^ p 
> o 

O 0) 
jd iH 



CM 

CM 
I 

v0 
CM 



d 

•H 
U 
O 
■P 
o 

•H 
ft 

in 
o 

n 
ft 

o 

H 
> 

•d 

o 

to 
•d 
o 
^: 
-p 
o 
e 

<D • 

X G 
p d 

^ to 
o d 
d*H 
w-d 



CM 
I 

NO 
CNi 



d 

bO 
•H 

to 

T> 

O 
«H 

d 
o 

p 
o 

o 

U 
o 

Pi 
o 

•H 
P 

d 

e 
o 
.d 
p 

§ 

o 
P 

o 



vD 
CM 



to 

1 
2 

^5 
c 

s . 

r-M 

o 

o 
p 

o 

o ♦ 

H 10 
^ P 
O H 

d 

•h -d 

G) 

H U 
ft«H 
ft W 

d o 

TO 

d 

•H .p 
10 

H d 

H *H 

•h d 
co d 



CM 
CM 



o 

•H 
P 
O 

d 

ft 

d 
o 

•H 
P 
a 

e 

p 

to 

o 

O 

o 

JO 
H 

d 
a 



P 
O 



-to 

CM 



I 

o 
to 

I 



^5 
O 
H 
E-« 
O 
t> 

E-« 
CO 

s ^ 
Sag 

M Q 
Q 



d 

•H 

•d 

i? 

•rl 

t 

d 



2 



CM 



H 

d 

•H 
U 
o 
p 
o 

•H 

. ft 

-d 
d 

d 

o 

•H 
P 

o • 

rCj CO 

o e 



CO 

I 

V0 

CO 



CI 

1 

d 
o 

p 
d 
H 

•3 

p 

to 
d 

•H 

P 
O 



P 

CO 

d 
o 



« 

to 

Cvi 



!3 

OD 

i 



ERIC 



CO 
LU 

Q 



3 
O 



CO 



CO 



•H 
-d 

« 
d 

$3 
O 
•H 
+> 
O 

2 

P 
to 
S3 
o 
o 

o 

p • 

p 

TS S4 

p e 

d P< 
H «H 



O 



§• 

C <H 

*d o 
o 

O 

e 3 

O d 
C P 



CJ 

♦H CO 

o o 
p 

o S 
a co 
H 

0 o 

1 p 
o d 
u »H 
P 

o a. 
o o 

H k 



o 



P< 
d 



S 1 

10 -rl 

to M 

« d 



d 



S3 
o 

•H 



xS p 

H 
0) H 

?-< d 

•H p 

d w 
a'd. 

O >ri 



o 

p p 
s3 d 

a -P 
Of a O 
P* s3 

H 



H 
H 



d 



nod 



(0 
H 

o 

43 

•d 

S4 

d 

d 
-d 

Sh 
d 
P 
O 
0) 
P 
•H 

U 
d 

o 

G) 

.'d 

a 



1 

d 
■p 

CO 

» 

•H 

■H 
rH 

1 

d 

a 

•H 



■p 

CO 

d 

$3 

•H 
O 

o 



O • 

£-d 
O Sh 

d d 



•rl 

& 

to 

•H 



«H 

O 

(0 
0) 

& 

p 

o 
o 

x> 
o 

g 



O 

«' 

to 

•H 

W 

a> 
»d 

o 

P 

0) 

o 

o 

S3 

a 

«H 

a 
o 

p 
o 
a 

H 

o 
l 

o 

u 
p 

o 

CD 

H 

0) 

S • 

H S3 
P«d 
PhH 
<$ P* 



'd 
S3 

d 

•rl 

t 

-A 

U 

d 
■p 
o 

Q) 
P 

o 
U 
d 

«P 
O 

g . 

p to 
to J3 
$3 d 
o H 
o p. 

•H 

•H 
H P 
H 44 

«H U3 

CO H 



(V 




H 






-J" 




H 










• 


• 




• 


• 


# 


• 


| • 


• 


* 


• 


• 


to 


to 










O 


O 


O 


O 


O 


O 


(\2 


CM 


1 CV 


Cvi 


CN 


oi 


CM 


I OA 











o 

0 

43 
■P 

TJ 
J3 
d 

to 
o 

iH 
O 

S3 
•H 

u 
o 
p 

H 
d 

& 

p 
o 

E 

P 

CO 

o 

S3 
>4 



(0 

o o 
o 

4343 
P*d 
to S3 
S3 d 
043 
Sh 

PH 

10 O 
O 

43 P 
P O 

" d 

0 d 
p +> 
d v 

o E 

o p 

CO (0 

d «h 
o 

w 

O 0) 
•rl CO 

p d 

d (0 
GH 

rt 

? *H 

2 u 

S3 0) 

WP 



CO 
<D 
P 
O 
S3 

g> 

•H 

O 
S3 
•H 

S 1 

Q) 

P 

<D 
U 



0) 



■A 

O 
•H 
O 
S3 

if* 

b 

•rl 
XS 

d 
o 



•p 



1 

d 

s 

0) 

•i 

,e 

H 
CD 
tt) 

P 
CO 

$ 

o 

d • 

to to 
S3 

<H O 
O «H 
■P 
CO o 

H O 

«h d 
d S3 

P o 
a o 

•d 

u 

d o) 
fc43 
Q p 



(0 

o 

•H 
P 

in 
> : 
0) 
43 

0) 

P 
d 

H 

O 

O 

P 

»«< 
o 

S3 



H 
H 



O 
H 
Eh 
O 

CO 

8 52 

Q 5=4 § 
s w »- 

e 5 
« P4 
H O 
O 

H * 

a < 

P4 



1 

d 

SP 

•H 
Sh 

1 

P • 

o S3 
a) d 
P H 

u % 

d b0 



! 

to 
o 

43 



0 d 

0) p 
p <D 

to n 

to S3 
S3 O 
•rl «H 

o o> 

^ Q 

w a 
d o 

k43 



1 

o 

g 

p • 

tO H 

o 

a o 

■p P 

fl) 05 
H 

tjd 

S3 0} 
O O 
O U 

•H «H 

fg 

S3 

d as 

CO 

« p 



ON 
CM 



o 



H 



in 

CD 

o 

LU 



CO 



to 



Q) 












o 




o 

o 




.fl 




P 




H 




G) 




P 




d 


* 


H 




<D 




U 


• 




to 




M 


fl 


O 


d 


O 




rO 










o 


a 


iH 




O 




£ • 


SP 


•d h 




p o 








<D p 


o 


p to 


<D 




C3 


<D «0 


•H 


JC 03 


bO 


•p O 


C 




o 








o 




to 







w 

0) 

p 
o 
fl 

V 

•H 

a 
o 

•H 

fi 

o 

e 



p o 

lO 0) 

CO cu 

O (0 

a> (0 

o to 
u& 
P d 

WH 
0) 10 

h 

P« * 

to 

<H E 
O CO 
Q) 

10,0 • 
H H 
•H S O 
fii H (!) 
P = P 
O 10 

M p 

H o 
H O 

O 

d p! 
C> H 

d a> 
t 

fl 

•H «H 



fl 

•H 

H 
iH 
♦H 
^4 
CO 



H 



c 
d 

i? 

•H 
d 
H 
•H 

.fl 
P 

O 
P 

(1) 
H 
,0 

CO 

o 

•H 

r4 • 

P*t3 
d d 

10 P 

■d fl 
o o 

O 'H 
P 
O O 
,fl 
P 
K . P 
£ to 

2 c 
fl o 

fc4 o 



g 



c 




•H 




0) 








•H 


• 


P 


to 


O 


a 


d 


p 


h 


o 


a 


d 


'd 


d 


d 


faO 


d 


•H 




Li 


fl 


o 


bO 




•H 




(0 


'd 


G) 


d 




d 






O 


to 




o 


(0 


H 


i— f • 


d 


d to 


+> 


P o 


d 


d-d 


o 


a> co 




E 




d P 


o 


'd 




fl tn 


0 


P d 


to 




d 


H 




OH 


a> 




rd 


^> ri 


P 








& 


O fl) 


o 


Cd 


d 


wp 


fc4 



u 
o 

•H 



(0 



1 

o 

CO 

H 
O 
.Q 



(0 

•d 
d 
d 

to 
d 
o 

•H 
P 

d 

> 
d 
o 

CJ 

o 



to 

0 OH 
*d h 
d co 

to P 

d <*vH 
to ? 

o to 



-d 
d 

H O to 

o d 
d t» 

o o to 
d i -i a 
d d*d p 
ho o 

P«H O C 

^ co ot? 
o oh d 

O O O.C0 
H H E 
<H O * 
O CO 

d to h 

HX> O 

uoh d ,Q 
C f3 «J s 

. ' * *-to 
d m • 
O o •» 

H p 10 



d 0) 

•H p 

d 

•rl 



0) q 
O 

. . to 10 
H H ^ d 
H HQ) 
•h ^ d E 
^4 p H 
CO d (0 









H 










• 


• 


• 


| • 


• 




# 


• 


H 


H 








cv 




CN2 


<*\ 




c^v 


1 r\ 











to 

o 

p 
o 

E 

d 
o 

H 
P 
O 

g 

P 

to 
d 
o 
o 

tj 
d 
d 

to 
o 
-d 
o 
o 

& 

•H 

H 
•rl 



O 

fl 



h 

d 
H 

to 

O • 

<h to 
d 
to o 

fl H 

d p 
h d 

P.'O 

d 

«h d 
o o 

§1 

CUH 
O O 
H O 
O 

>*2 
a> d 

•d d 



o 
p 
fl 

•H 



&4 

0) 
O. 



H CD 
H tS 
•H CO 

co to 



to 

o 

I 

0) 
O 
O 

ft 

c? 

•H . 
4^ 
<H 
CO 

'd 

H 

a 
p 

o 

d to 

& 

a> fl 

-O O 
O Q) 

rd ^ 

^ _> 

o -d 
d d 
w d 



cn 



o 



o 

H 
E-i 
O 

§ 

EH 
CO 

o 
o 

o 



k2 

in 



o 

««-• 

H 
Q 
H 
M 

s 



to 

fl 

d 
H 

P< 

U 
O 
O 
H 

1 

Q 



• 



H 
P. 

fl 
O 

•H 
P 

« 
^O 



CO 

I 

n 



• 



to 
d 
o 

•H 

S 

> 
0) 
H 
O 



g 



iSi 
CO 



© 



to 

H 

d 

•H 

o 
p 



0) 

c 

a 

a 

© 

d 
£ 
d 

10 

to 
o 

H 

d 
P 

d 
o 

«H 

o 

o 
to 
d> 



(0 
d 

■p 

0) 

e 

o 

•H 

■P 

e 

€ 

o 
o 

<H 
O 

a) 

4? 

1 



ca 



10 

a> 
I -P 
0) o 
d d 

a> d 



43 

•P 

o 
•d 



(0 

to 
o 

•ri 



d to 

d 

•.a 

to e 

£ «H 
O TJ 

dd 

•H 

O <D 
O U 
U 

H 
faOH 

a as 

Is 1 

•d *d 
d 
d 05 



33 

•ri -H 
.54 Oj 
CO-P 



-4" 

-4 
OA 



10 
•H 

a 
•p 



d 
o 

•H 
O 



■P 

to 

O 

o 
o 

a to 

tD d 
O 
O -ri 

£ d 
O CJ 
d «H 

X «H 
•H 
0) O 

> a> 

OS 

pi to 



H 



to 
o 

H 

d 

a 



to 

& 

■p 
o 

d 



d 



to 



«H 

°3 



(1) 

to 

d 



rl 

0) 

•P 

a d 

43 e 
.p 



d 

•rt 

H 
H 



o 
c 
o 

0> 



•rl«H 
CO 



ca 



(0 



•d 
o 
43 
o 
to 

43 
to 

•H 

d 

<H 

■d 



o 
o 



O 
d 



•ri 



H 

•rl 



ca 



Oj 
d 
O 
«H 

g 

O 

o 



10 
H 
•H 

d 

0) 

•d 

d 
o 

•rl 

•P • 

O 10 

es 

10 +5 



d 
O 



O 
d 

O d 
d 

O OJ 
M 

■d to 
a h 

gf. 

W to 



PA 



O 

•H ,Q 

■p d 
o o 

E 

u 

o 



to 

OS 



o 
to u 

PJ o 

0«H 
•rl 

p to 

•O H 
0) «H 
tO O) 

Hd 

S ' 

?«? 

d o 

d P o 

0 t o 

•H to 

1 » 

rllOffJ 
H W +5 

o a> 
^ d 



•rl 



CM 



t 

CO 
«H 

o 
to 

iH 

OJ 



*d 

<D 
43 
•P 

I 



to 

s 

a 
to 

m 

u 



d p 

w § 
d 

05 © 

a> to 



cm 



d 
d 

OJ 

to 
d 
o 

•H 

s 

a) 

a 

o 
o 

d 



to 

H 

O • 

4> W 

to CJ* 
•H 

«J 

a a) 

to 
d- d 
»d «h 
d d- 
d o 

to to 
_ d 

q a 

W'd 



CA 



to 

0) 

d 
o 

o 

H 

•H 

5 



o 

d 



» 



! 

to 
I 



g 

En 
O 

g 

o 
o 



S C3 
H O 
Q 
h3 

H • 



to 
<1> 



o 
43 
o 
to 

0) 
N 
•H 

d 
d 

« 

o 



to 

H 
•rl 

d 

* 

d 

1 

d 

s 

o 

*H 

P 
O 

a> 
to 



g 



to 
d 
d 

H 

CU 

P 
O 
H 



8 



CA 



vO 



fA 



in 

CD 

o 



o 



CO 



O 
M 
H 
O 

« 

CO 

§ 

o 

a {*< 

H 

M 

« < 



i 

cd 

o (0 
o o 

WPi 
•H 

^ (0 
i— I «H 

PS -H 
•H ?H 

(0 * 

C 05 
(0 0) 
H > , 
ft'H 
Pi 

O 

H - 

ft CO • 
+3 w 

Q> Pi 

o o 

•rl Pi •H 



If 



3 

Pi 

•a 
c 

•H 



•P -P 
W CO 
O 

- o 

OH 
0 

•H bO 

H «H «H 
fH rH 
•rf «H i— I 
.if* p -rl 

Q> 
> 
CO 

EC 



-d 

•H Pi 

P to 



vO 



• 












g 


• 




a 




w 




S3 


0) 




> 






0) 




6 


O 


a 


<D 








W 


& 




O 


o 










0> 




N 


o 


•H 




H 


& 


d 

♦rl 


o 


O 


o 


O 




ft 


P 


W 


CD 


0) 






p 


P 







o o 

& & 



H 

to 



> 
•H 
P 
o 
o 
a 

M 

o 
a 

d 
p 
c 

»5 



o 

u 

to • 

to 

ft£ 

0) tfl 
P. *h 
CUTS 



to 

c > 



C\2 

to 



<0 

> 

•rl 
P 

o 
o 
ft 
to 
Pi 

ft 

•H 
O 

?• 

8 



tO 

IP 

•ri 
•H 



•H • 

X to 
to q 

•H 

O £ 

c0 Pt 



r*N. 

to 




e 

goo 



H 



< 

tO 
Pi 
*d 

H 

to 
o 

•H 

ft 
tO 
Pi 
to 
O 
ft 

o 
p 

o 

^4 



On 



CM 

Ov 



• 

ON 



On 



to 

•H 

O 

<l) 

! 

P« 

CJ 
O 
•H 
43 
CO 
Pi 
•P 
CO 



cd 

•rl 

B 

tr 

Pi 

* ° 

o a> 

fi B 



H 

•rl 



H 

o 
-J- 



to 

Pi 

o 

•rl 

8 

•p 

i 

H 
tO 

a 

•rl 



O 
0) 
•P 

a 
P. 
to 
ft 

o 

Pi 

ft 



o 





CO 




<D 






i 


& 
d 


1 

f 

1 


o 
o 


1 




• 








•H 


8 




•rl 


0) 


Pi 




P< 






f 


PI 




to 


G> 




■P 




W 


2 


CO 


0) 



.ft 

o 

a 
w 



CNi 

o 



O 



o o 

^ -4" 



I 

2 

10 

H 
H 
•H 

H 

a 
o 

•rl 
O 

■p 

o 
Pi 

o • 

•rl Pi 
P O 
tO *H 
Pj P 
tO O 

ftd 

Pi O 
ftPi 

ft 

a a> 
si u 

% 

cs o 

•HfH 

^8 

•H C 
CO P 



tf>. 

o 



• 

w 
o 

•H 
Pi 
CO 

o 

Q>' 

o 

(0 

o 
1-1 

CO 

k 

ft 

u 

•H 

CO 

cO 

«M 
O 

a) 

to 

CD 
O 

Pi 



H 
H 



to 

Pi 

CO 
O 
to 



to 

H to 

U CD 
•H 

° fl 

to Pi 
to<0 

c 

•n •» 

to 
CO o 

** h 

•d d 

p * 

to CO 

PI to 

O *H 
J-rj 



H 
-J 



in 
ui 

CD 
O 
LU 



O 
CO 



co 



! 

CD 

& 

•p 

o 
•p 

co 
o 

•H 
P 

rt 
o 

■P 



ftp 
ft k 
rt 
P« 

O 

PrH 
rt 
Q) o 

^> C 
ceS cj 

.e, 

o o 

* B 

d <H 

rt o 

G 

o to 

P. *ri 
W (0 



co 



w. 
H 
o 
o 
■p 

d 

rt. 
rt 

co 
•d 

o 
.rt 

I 

•H 

P 
P 
O 

rt 

1 



co 

H 

rt 

•H 

CD 
P 

i 

o 
o 
rt. 
o 

Q 
«H 
O 



Q O 
P CO 



rt 
-rt 

o 

s 

o 

fi 

o 

H 
O 
> 
G) 
T> 

tJ 

rt 

rt 

rt tor 

hO-P 

M rt 

H 

o rt 
.rt o 

P«H 

rt rt 
*h ,rt 

. o 

h d 

•H 

CO O 



rt 
rt 

co 

to 
o 

r-i 

rt 
P 
rt 



o 


rt 




*H 






m 






o 




•H 


u 


<H 




*rt 




P 


O 


0) 




a 




co 


rt » 


to 


& rt 


« 


•H 


rt 


rt ?■< 




CO CD 






d 


rt 


U 


o S 


rt 


■p 


•cs 




a • 




rt to 


2 c 


p to 


,P 0) 


CO o 




. H 




£ rt 




rt p 


rt o 


k rt 


*4 h 


Q o 







-4- 




H 




H 


02 


• 


• 


• 


• 


1 • 


• 


| • 


• 


H 




H 


H 










-* 


-* 




-4" 


I -4 


-* 


1 -4 


-4 



to 

0) 

CO 
■ CO 

o 
o 

o 

ft 

•d 
rt 
rt 

rt 

•H 
*d 
G) 
£2 

p 
o 

•H 
P 
O 

■S 

o 

u 
p« 
a> 
u 

<H 
O 

o 
to 
•d 
o 

rt 



& 

0) 

I 

•H 

cr* 
rt 

rt 
o 

•H 
P 
O 

rt 
•rt 
o 

.-* 
ft 

CD 

O 

CD 

to 
rt 

o 
.rt 
p 

rt 

•H 

H 
H 

•H 
^ 
CO 



-rt 
rt 

rt 



o 
p 

CO 
CO 

J? 

•H 

H 

•H 

0) 

•H • 

O CO 
•H Q 
£h «H 
<H P 

rt *H 
H 

O O 

rt 

to 

d CD 

rt to 
H rt 

2 ° 
rt p 

W to 



•4" 



CO 
0) 

I 

a 
a 
o 

ft 

B 
o 
o 



•H 
P 
«H 

rt 
d 

o 

rt 

to 

CD 



r — 

o 

& 



CO 
•H 

co 

CD 

B 

ft • 

O TJ 

H o 
rt p 
> rt 
a u 
•d P 
^ to 
£ rt 
o> o 
rt S3 
o> 
rt d 
o 

u 
rt o 
o 

•h »rt 

P CD 

rt 

G rt 
K H 

o ft 
«H CO 

•h «d 

(D «s 

^ -rt 

G) rt 
^ CO 
^ H 

O rO 

rt rt 
« ft 



SP 

rt 

ir 

rt 



rt 
P 

o 

rt 

-d 
rt 

i 



d 
rt 
p 
rt 

•H- 

o 
o 

CO 

to 
rt 



o . 
P 

d 
rt 
rt 

w 
»d 
u 

% 

H 

rt 

•H 

a 
rt 

Pt • 

co -rt 
H 

«H rt 
«H 

O 

tO CD 

'drrt 
2 

rt »h 





cv 




■4" 


• 




• 


• 
















-4- 



o 

H 

E-« 
O 
& 

Eh 
CO 

o 
o 



p s 

U H 

k-4 Q 

CI 



CO 



rt 
U 

d 

o 

rt 

rt 
£3 

•d 
^. 

rt 
■rt 
rt 
rt 
•p 
co 

-p 
rt 
o 

to ♦ 

O CO 

rt rt 
P4 ft 



co 

•d 

w 

CD 

o 

o 

p. 
o 



to 

t 

ft 

1 

rt 

to 

tf 

•H 
rt 

2 

■P 

0) 
H 



H 



• 



• 

-4 



in 

Uf 



3? 
O 



2rf 



•H 
H 
H 

O 
P, 
10 



to 

'd 
O 

o 

feQ 

o 
o 

o 



to 

G) 

& 



U 
O 
«P 

•H 
P 
•H 

I 

H 

rc5 
o 

•H 
O 

o 
p 

S3 
•H 

H 

H 
•H 



W CO 



* • 

-4- -4 



O 

G) 

P 

H 

o 
•H 
P 

C3 
G 
O 

x: 

O 

o 

hO 
T3 
G> 

O 

5 



Q 
*tf 
•H 
H 

CO 

8P 

•H 

I 

d 

•H 



10 

H • 

o to 

O 5h 
o 

•H 
P 

OS 
E 

0) to 



o 
c 



X! 

p 



o 

p 

H 
o o 

rH 

G> CJ 

CD * 

£ a 
o 

& 



CM 



IP 

*H 

0) 
G> 

a 

•H 

&° 

a 

o 

© 

to 

-a 



o 

•H 
P 

CJ 

o 

o . 

H • 
to 
o o 

XJH 
PX> 

<H P 
O 

O P 

t3 ' 
G) t0 

o rt 
*4 o 



a 
p 

G> 

o 

P« 

G> 
XS 
P 

<H 
O 

o 

•H 
P 

O 

© 
H 

a 

(0 



fi 



CO 



o 
p 
a 



to 
a 
H 

a 

to 



to 
a 

H 
P 



to 

© 
o 

O 

G) 

10 
3 



0) © 
X5 XJ 
P p 



•H 

H 
H 

CO 





H 


CV2 






CM 


• 


I • 


• 


• f 




• 


NO 


I> 








to 


*3f 


1 -4 


•3 


•4- 1 


-4 





O +5 

'd o 

a B 

H ft 

^* «H 

O 3 

c cr 

« © 



to 



C3 
•H 

.P 



0 
XJ 
P 



I? 

a 
n 

o 

O 2 

G) O 
Pu, O 



O 



to 
© 

cS 
P 

•H 
O 

8 

© 

O 

CO 



* 

I 

•H 

a 4 
a 

•H 
© 

to 

G) 

to 



i 



vO 



-4- 



• 



tn 

Ui 

o 
_j 
o 



to 



o 

E 
8 

o 

(0 

o 

•H 
P 

g 

o 
•p 

<D 
P 

<H 
O 

O 

*rt 
O 

d 

»•» 

o 



-4- 

to 

-4" 



O 

. w 

O 
O 
O 

u 



to 
■4" 



to 





w 


•H 


c2 




«H 


cs 


he 


w 
»t 


r/i 


p 


r> 






ft 


o 




o 


•H 


O 


o 


45 






O 




c 


rt 


O 0) 


•H 










P B 






CS 0) 


O 


0) 


N £ 


rt 




•H 




45 








rt o 


o 


«H 


to flj 


o 


o 




rt 




O 




a tn 








(1) O 


C 




rt 


o 


45 W 




k. ° 


H • 


£ *H 


H 45 




O +5 


•H O 






^ a 









• 

w 
a 

rt 

•H 
O 
O 

to 

rt 

<H 
O 

to 

0) 
•H 

I 

to" 



d 
o 

•H 
45 
O 

! 

0) 
+5 



1 



m 

0) 

8 

•H 
O 
O 

10 

w 
rt 

o 

4^ 

O 
■P 
rt 

O 
f-« 

10 
A3 

CO 

o 

•H 

I 

(0 



o 



•s 

(0 CIS 

a 

a 
to c 
a 2 
o o 

•H W 
P U 

rt a> 
H P« 
a 

H 
0) Q 
>«H 
•H Cm 

45 

O ~ 

O W 
<H Sh 
<H rt 

B M 
•H C 
C G> 

rt •» 

45 10 

U U 

•H Q 

E k • 

_ O W 

£ 5i U 

•H O O 

O 

•ri +* S« 

CO £ 10 





H 






• 


1 • 


• 


• 


to 


o 




ON 




1 


-* 





o 

u 

o 

P 

CO 



o 
o 



H Q 

O 

»-4 

M • 



A 

O 

•H 
•P 

rt 
H 
O 



to 
U 
o 

•H 

o 



to 
pi 



to 

a 

oaj ♦ 

c o a 

2 J= -p 

G o rt 

f-i o d 

£J«H O 

rt ?s 

45 tO CO 

c! a 

*»H «H X5 

o cs 



CHAPTER III 



TASK-SKIIXS/KMOVJLEDGES ANALYSIS 



IV-B. Electrical 



tn 

CO 

Ui 
-J 

o 

CO 



in 



to 

H 
O 

! 

CO 
•d 

c 

to 
8 
o 

•rl 
■P 
8 

d 
a 

v 

•rl 

<o 

o 
a 

9 

8 

O 
C 



H 
H 



•* 

to 


• 


0) 


tO 


o 


p 




to 


■P 


•H 


a 


H 








H 




C3 




*H 






<o rs 


<D 




P 


o 


n5 






■p tl 








a o 




•H O 








•H G 


to 






© 




P< CO 


H 


(OH 






H -H 


« 


rj ^ 


•H O 




U -P 


p 




O 


■P G 


u 


EH 






o 


<h a 


p 


O «H 


f4 






O p 






c 


O 




OH 




rpj O 




•> 




O *d 


■H 








CO 



H 



H 



I 

•rl 

•d • 

10 

to c 
c o 

•H «H 

*$ 

o 

•»C 

CO 

o ts 

•H C 

•P <0 



CO 
8H 
A* O 

,0 £ 

H CO 
8 »d 

• : 8 

U P 

d 

8 o 
H O 

d) CO 
CO 

«H »0 

o 

.c 

o p 

-d y 

rH to 
G 
o 3 
c u 
M to? 



•4- 
* 

H 



CO 

SP 

CO 

'd 

IP 

•H 

u 
o 

8 
C 
•H 

to 
c 

<D 

<H 
O 

C 

o 

•H 
P 

p 

G> 



t 

8 

•p 
c 

•rl 

H 
H 
•H 

CO 



o 

p 

CO 

c 
o 

•H 
+3 
CO 
P 

O 

& 

G 

P • 

•H PJ 

a 

tpfi 
c a. 

§ ^ 
u o 

US 

O 4> 

ch rt 
WH 
CH 

U +> 

P CO 
•H 

H 
H d 
H ^ 
•H p 
,M U 
CO Ctf 



ITS VO 
«> • 

H H 



B ^ p 
H P CO 
H PS 
•rl *d *d 

CO d -H 
CO «H 

P P 'H 
CD ^ 
& P 
O O 
0) 0) 

LCH 



a 
+3 



ft o 
OX> p 

_ o 
£ udx: 

O H P 

^ fez 

o o-d 

H W P 

ftp 

f J O CJ 

G O 

t3 O CO 

CH CO 

flJ 0) fJ 



0) 

hD.. .. 
'O «H 

£ H O 

o o c 

CCO 



H 



CO 

P» 

■S 

P 

CO 

t3 
C 

a 

CO 
8 

O 

a 
H 

o 
o 

H 

c 

H 

C 
o 

•H 
■P 



O 

o 

to 

O 



O 

c 



-co 

H 



o 
G 
o 

CO 

o 

P 

CO 
0) 

p 

o 

H 
^> 
CO 
H 

•C» 
f 

> 

o 
& 
p 

O 

Q) 1.5 

w ^ 

« n 

H P, 
£ -H 
O ?f 
C O 4 



H P 
•H C 
8 

CO E 



T3 
« 
CO 

10 
4^ 
•H 
PJ 
O 

u 

•H 
O 

H 
CO 
O 

•H 
^ 

P 
8 
8 

H 
8 

«H 

o 



o 

8 
& 
P 

8 

P 

Ch 
o 

8 

tn • 
'O eg 

8 g 
H O 
^ P 
O CO 

c >> 
M to 



8 

c 

1 

8 
P 

8 
TJ 

O 
P 



O 

•rl 
P 
(0 

3 



O 

•H 

P • 

W C 
8 O 
p «H 
•P 
8 Ctf 
.C H 
P 8 

a 
o 



c 

•H 



P. 
8 

a 
o 

CO P. 



•H 

^4 



8 
O 

c 

CO 



C 



p 

CO 

8 H 
C3 



•rl 
O 
8 



H 
«0 
8 
•rl 
U 
P 



ft 8 
» 8 
H 
8 



•d 

C 



8 
P 



C 
o 

f].S 

o 

o •d 

8 

8 tO 
^4 S5 
P 

. w 
t- H 
O O 

5 0 
W P 





O 


H ' 


CV 


rr» 


t-t 




H 


H 


• 


• 


• 


* 


• 


H 


H 


H 




H 



8 

ON 

to 
I 



o 

H 

B 

e 

£3 
o 

O O 

o 
h4 

H 

£3 • 



S3 



1 



• 

to 

G 

8 
P 
10 

S 
to 

r-i 
cS 
8 

•rl 
U 

P 
8 
8 

H 
8 



8 

c 

H 
H 

d 
p 
u 
c 

M 



H 

ERIC 



UJ 
CD 
O 



o 



2x£ 





* 








• 




txO 


w 






rH 




tO 


o 






to 












Cm 




a 


O 




o 






u 


o 




ft 


us 


» 










CD 


O 








to 


■P 




H 


CJ 




o 


•H 




o 




o 


+> 


>> 






P 






•H 


w 


o. 


H 


H 




•H 


O 




O 


c 


c> 


co 


4-> 


•H 
<P 






•H 


and 


o 


H 


ft 


*H 


o 


,o 






CJ 


'd 


a 


ft 


CD 






CD 


a? 


O 


P. 






co 


«p 


G) 














o 


u 




r-l 




r» 


CD 




O 


> 


© 


CJ 


CD 


CO 







CD 
O 

cti 
H 

a 

CD 

ft • 

P 
T5 C 
P CD 

cO S 
a 

CD <H 

a cr 

cd CD 
0) T> 

+2 £ 

CJ CO 

CIS co 
E H 
O 

a o 
cJ p 



a 

•H 

cr 

CD 

cj 

CO 

CD o 

M 10 

«5 CD 



co 



C 
•H 
CO 
3 



o 

ft 



CJ 

W 



CO 



to 

E 
ft 
O 

«H 
ft 
CD O 

10 o 
CJ 

«0 P 
<D CJ 
rH O 

O E 



O cd 
o 

WvH 
CD ft 

CO P 

3 o 

CD 
OH 

jC a 
p 

M O 
P 

fl CJ 

d o 
SE 

«H O 

•H U 

p 

CJ p 
a a 

X> CD 

H E 



p 

w 
o 
E 

CD 

p 

CD 
CJ 

1 

o 
p 

CD 

o 
p 

w 



I 

cO 
H 
r-l 
CD" 
P 



rH 
•H 

CO 



CJ 

co 
w 
<o 

•H 
ft 

c> 
p 

CO 

E 



•P 

cj 

CD 
•H 
rH O 
CO »H 

O <H 
•H <D 
P 

CO ^ 
P<CJ 

U 

o 
o 



CD 
N 
•H 
H 
•H 
P 
13 



H 

co 

CD 
•H 

E 
o 
c 
o 



o 



a »h 

G> 



-4- 








to 


O 










I"? 


H 


H 


H 


H 


! H 






• 


• 


• 


• 


• 


• 




• 


* 


H 


rH 




H 


rH 


H 









p 

o 

CD 
H 
•H 

0) 

o 

to 
c 

•H 
+> 
ctf 
C 
tn 
O 
P 
H 

a 
o 

•H 
W 
Ctf 

O 

a • 

to CO 
13 P 



O 
P 



I 

P. 
0) 



I 

P 
O 
CD 
H 
CD 



•i 

o 
a 



o 

ft 

'H 
O 



• 


iH 






CJ al 






cu a 


G> 


O <D 


•H 




0) H 


rH 




45 JO 


H -P 


o 


4* O 


c a 






O <D 


id 




4^ H 


r^ 




G) 




to o 


O 






4^ ^* 






aJ *h 


to 




•H 05 


f— f 






o 


O 0) 


rv m 


^1 


«p 


O rH 




G) 




c 


o *d 




o 


•H 


ft c 


o 


4> O 






(1$ 4* 






o 


Ch G) 


to 




O H 




H 




o 


S3 


O E 




to o 


o 


CO Q< 


0 10 


E • 


*H 


to 


w 


0) ?S 


G) Ctf 




X cr 


43 to 


O P 


p G> 


•p *H • 


CtJ 




T> 4^ 


CD ft 




« C 


■ tJCB 


•HOG) 


t) a 


•H • 


-P G 


<D fi« 




H ft 




H £0 


H -1^ *H 


•H *H 


*H f{ ^ 


O rH 




G> 











o 

M 
H 
O 

H 
CO 

a 
o 
o 



H 

Eh 
O 

o w 

J2! nt 
H W 
Q 

M 

crj 



p 

•H 

E 

* 

'C CO 

E 

fij CD 
P 
» W 

P S 

C co 
o 
E 
0 
O «H 
Ctf P 
rH CO 
P,«H 
O M 
ft <w 

♦»c^ 

tt o 
•H 

<',J CD 
O 
CD PJ 



M 

ERJC 



cv 



-4- 

• 

cv 



CD 
> 
•H 
P 
O 
<D 
Cm 
CD 
Xt 

O 
O 
CO 
rH 

CD 
ft 

O 
P 

P 
•H 
H 

•H 
X> 
CtJ 

CD 

P 

T> CO 
CJ E 
CO CD 
P 

ch w 
o >•> 

CO 

CD 

b0 ft 

*cT o 

CD 

rH CO 

q ns 



cv 



• 

CD 
O 

cs 

s 

CD 

« 

•H 

cO 

E 

CD 

t> 

•H 

8 

CD 
> 
CD 
ft 
P< 

CD 
CJ 
•H 
P 

o 
ft 



CD 

'd 

CD 

o 
c 



CO 

o 

•ri 
fi 
4i 



ch h 
o o 



CD 

# 

<D 

d 
o 

CJ 



• • 

CM CV 



I 

o 
o 
I 



4 



UJ 

o 

tu 

:* 

1 

CO 



CO 



w 
o 
u 

•g 

(17 

o 
o 

p. 

1? 

p. 

d 

d 

•rl 
fSS 

a 

o 
a> 

6 

*4 



to 

CM 



I 

P 

'g 

o> 
u 
d 

d 

•H 



■3 

Q) 
O 

C- • 

CtS P 

E d 

o q 

u 
<u d 
an 

P. 

,d u 
p 

d o 

H t3 

r~t a 
•h ,d 
^ a 
co to 



ON 



i 

p« 
o 

H 
> 

d 
a 

d 

to 

•ri 

o 



to 

s 

u 



O 



O 

u 



o 

P 



44 
P 



d 
0) 

p 

«H C 
O »ri 
CS 
0) £3 

•d Cm 

G) O 

o d 
d a 



o 

H 



I 


• 
• 


* 








in 




i 
1 




M 


1 w 




tft t 

vJ I 




IU 




S3 K> 


r* 

M 


- ■ 
•rl 


X5 


r* rr*< 


t*\ » 

O *rf 


f3 I 


%J 


|-4 

M 


UJ 








UJ 


Cu 








ft | 

w 1 






CJ 


111 T*i 

w LJ 


w 


•ri 


f A 


t 

1 — f 


•ri 






r* 1 




o 














# \ 
w 


0) to 






c 


p 


CtJ 


*ri 




UJ 


CC 




f . , 
M 1 


4^ r~i 
rs 


. t o 

^ i 

P M 


4-* 1 


^# 


•* 

PS 




M p 


W 


UJ I 


r ^ 

Vi 


i 

rn 


K 


•rl M* 


UJ H 






P< 


O 




H UJ 


4 J I 


M 


r\ 
2* 


> 


W I// 






•ri 


P 




+j •n 


W 4- 7 




N 


f A 
VJ 


Co 


S3 


i * ^ 




M* 


• 


w » 




M 


°^ i 


UJ 




•ri 




fl\ t . 
U> M 


I/? fu 




rj O 

Co f r~^ 




M**ri 


S3 r\ 
C V? 


K 4^ 1 

.2^ i 




•rl 1 


4 J 


UJ 




* 

■ri 




n Q * 


M Itf 


*n p 1 






UJ 


^ K \3 


*ri uj 


4^ ui 




UJ 


ft • 


t . Ill 
r* M UJ 


%S JH 


C5 d 1 






vJ Q) 


UJ 4^ 




4-* U 


UJ 




in 

w 






- ■ t \ i 

& ° 1 

.§ I 


•ri 


E«H 


P 










(u 




> o 

UJ r-i 


•rl K I 




k n • % 

cp4^ 
Wc vJ 
•ri •ri 


•r! K 




r*i 'ri 


a 


H Q 


f 4 IH r 4 

n u m 




UJ 


r,\ ti 

uj y 


M UJ 




UJ r-i 








r* rw r3 
R w J4 


LJ 


A«t r-i I 


CJ 






n r* m 


•ri ^ 


4-* *u 


f A 


r~f Tj 


fc? c^ 




4-? 


w 1 




UJ CJ 






•rl K 




f\ . 
H-t 


P UJ 






™ UJ 


rs r^ t 


LJ 


UJ C 


O •ri 


r.i o c* 

W %J >H 








XJ 




H h tU 




U> 1 


UJ Lv 




UJ W 




t 

•n 


t- n r* 


f r> 

uU R 


r* r* 




P 


UJ p 


•TJ UJ 1 


i.i< 

•D O 




Tj co 




4-^ O 


UJ *±4 


UJ •ri 


& 


UJ *r1 


m t\\ 
9 UJ 


p UJ 




rrr 4^ 


•H 2$ 


1 c 


M* P> 




•> 




^ a? 






O "CJ 1 


C CJ 




O OH 


o o 


d d 






d 

*4 & 






« a i 




CO Q> 



r-l 



# 



-4" 



• 

(0 
E 

<D 
P 

W 

N 

u> 

to 

d 
P 



O 
O 

o 
o 

CD 

■SP 

o 
d 



-4" 



CO 
0) 
•H 
H 
P, 

§• 



8 

0) 
B 
P, 
•H 

& • 

Q) 
O 

w 
p 

(0 

o 
o 

u 

«H Ch 
O <W 

0) o 
t> d 

6 tj 



• 



! 

OS 
I 







• 

d 






o 






•H 






P 


o 




•H 


H 


• 




E-» 




•H 


O 


E 




£P 


o 


& 


fti 


P 


0) 




(0 


^ 


CO 








w 


rH 


o < 




O 


& 


O 


Q H < 


•H 


P 




P 

6) 


d 


a 


•H 




P ^3 








H 






«J 


a 




»H 




& 




H t 


•H 


0) 






P 


CQ 




$ 



> 

H 




ERIC 











rt 






• 




to 




0) 




4> 








E 


•H 


•H 




4> 




CO 




<D 




•P 


o 


tO 




o 


to 


• o 


.p 




c 




Q) , 
t~* 


o 


R 

Ou 




o 




H 


O 




s 






o 


o 




H 




<D 




> 












O 


o 






+5 


0 




tn • 


C 


to 


•H 


<D *Ci 




H O 


H 




H 


9 


•H 




Li 

A- 




CO 




to 


• 


* 


■4- 


-4- 



t3 
rt 

r-4 

a? 
xi 
w 

^ 
o 

to 

g 

e 
u 

•H 

§• 

h 

rt • 

•h to 

U r-t 

a) o) 

P > 

rt o 
6H 

O r-f 

ft 

a a, 

'rt w 

o 



O 
•H 

y 

•H • 
«H 
*M 
0) 

+5 

(0 

o 

B 

U 
o 

ro 
u 
o 
ft 

H 
A) 

a) 

N 
•H 
H 
•H 

O 
P 

o b 



c 
P 



o 
w 

w 



«H "O ft 



to 







0) 






O CO 


•rt 


E 0) 


H 


c? to 


O 


U rt 




•ri .P 




>> 


o 4 o 




CD X! 




k CO 


&, 






H *H 
cj O 
•H 


10 




iU 0) 


£ CO 


C/ 10 


rt a 




W) 
H rt 
rt E 


y rt 
E o 

CD 


•H CJ 


H ^> 




H 


a 


" rtT3 


P ^3 








d rt 


o rt 

H 


P 4-> 












e,c 


. o 




H O 




*> (-# 


3 a 


V. & 


a* cq 


>3 tO 




, ' «H 








0)^J 


rt G 






rt p 





ITS 



ITS 



to 

n 

o 

s 

CO 

SP 

O 

o 
a 
rt 

o 

o 

n3 
o 

o 
c 



irv 





o 


>> 










o 




rH 


H 




rt 


rt 


•H 


o 




•H 


0) 


H 






rt 


& 




rt 




CO 






rt 


o 




•H 


CD • 




E <D 


15 


•H if) 














O 


O *H 




co E 




^ CD 




U 41 


rt 


O CO 




o S 


to 


CD CO 






rt 






0) o 






CM 


rt 4^ 


O 


U rt 




3 o 


o 


a -h 


UD • 






rt 'H 


O O 


CO 


H *o 






D rt 


O (1) 






« o 






to 




• 







w 

! 

•H 

■p 

o 
p 

d 
o 



o 
o 

w 
p 
o 
rt 

o 
o 

o 

o 
to 

O 

o 



• 

UN 



to 

o 
a 
<j 
li 

* 

rt 

C3 
o 

•ri 
4-5 

s 

.p 
to 

•H 



US 



LU 

Ui 



* i 



o 



to 



oo 





C4 'd 












•H 




o 








rj 

to d 




"a 






X 


a to 




w 






+> 












rH 


2 o 






• 


03 






3 






0) 










<d 


K 


o to 




»H 




a 4 




o 








H 




• 




• 


•H 


P> 


p< t p 




to 




In 




o 




CD 


0) 


'd Cfl 


f4 






a 


'd 


« n 


n 


O 




CD 


O 


d 


« 


v t 


-a 


4^> 




•d 
in fi 


13 




a 








,o 


u 


nd 


0) 




Q) 


o 


o 


•H 


41 


C) 




♦o 






■p 


•H CO 


fS 




Qi 






W 


d 














'O 


to 


o 


03 rj 


rO 


to 


■H 












(15 


■H 


IC 


ft d 


C4 


•H 






f4 • 


«H 




4>' 


O <-~- 


o 




s 


CO 




•i 1 r 4 




tiO 


d 






CiJ t> 




P. 




•H 


•H 


•H Qn 


V) Q) 


•H 


p. 


«H 




> ,H 




Ai 
b 




rH 






<H 


<M 


P< 




O ,t« 


O 


o • 


O 


Q< 






:< 


to 

O fi 




ctf 


O 






Q) 






10 ♦ 




ho o 


ha 


C 


44 


o t2 to 


•H 






•ri 


■P N 




Q) -p 


c> 




. + 5 


rlvl « 


r ^ 






rH 


;< 0 


^ -O *H 


H 


^ '{5 
O P 




r—| 


O C-t 


O pi a* 


•ri 


o 


•H 


£4 i\5 


£4 rH 1-9 


i i 


« O 


P 


* t 


Jv4 CO 




CO 






CO 



O 

•H 

•H 

11 

•H 



0) 

o 
S4 
cs 
f4 

G) 
•H 

a 
o 

Cm 

to 
o 



4^ 






n 




o 


u 




•H 


•H 




to 


^4 




>> • 




• 


P. o 


O 


to 








rH 


to 




C4 ,cj 


CD 


O 


re 


O 4> 


(h 




to 




{.D 




O 


Pn 


a o 


to 




p< 




>> 




-d 


c t ^ o 


O 




o n 






a 


o 




O -H 




to D 


*tJ 


o 


'd t< 




fc4 


a> v-t 




Q) 








no 


n 


O 

^4 t.-i 




o 


^ O 



OA 


-4 


UA 






to 


1 r~i 


CO 


OA 








• 


• 


• 


* 


• 




• 


§ 


• 


* 


• 


• 








V0 






1 



























CD 






•H 






4^ 












US 












•H 












O 












O 






o 






CO 






Cm 






£0 


• 










« 




» 


to 








CO 








CO 
El 


•H 










r-^l 
rH 




•H 






<D 


CD 


•H 








4^ 




q 


V5 
t4 








CO 












o 


05 






q 












CT3 




4^ 


CO 


• 










.a 




• 


10 




hQ 


c 










to 
ri 


•H 




U 




*tA 


4> 




o 


M 


4^ 


o 






» M 




•H 




o 






c$ 




4> 




ri 


H 


U 






a 




M 




bO 


ri 


H 


-r^ • 




rH 


C • 






a 

O 






•H $4 


h 


C) 


o 


a 


N O 


o 


.a 


P«4^ 


o 


•H 


•ri 


o 




CO to 






£ 4^ 












Cj C^ 


rH 


O £4 




u 


to o 


rj 


o 


o 


<D 














o c 


o 


G) 


O 


o 




'J 




bO 


fcO o 


to 


?U 








ti 




•H t ! 


•H 


CD 


0> 4^ 


CD 




O 






H 


H 


rH 


r-i O • 


rH 


» -* 






rH 


r*i 


rH 


O 


O 4^ 


o 

c • 


•H 


•f i C 


•H 






• Hi 


At 


.M 








cn 


CO 4 > 





I 

I 



o 

M 

o 

04 

to 

O *H 
O < 

a 
n h 

O 

o r ^ 
n 

3 



CO 

to 
< 



0) 
<M 
CJ 
(0 

T1 

t4 

CS 

,C4 

r f 

OS 
0) 
44 

o 

•H 

W 

44 



to 
o 

•H 
4> 

CS 
H 

o 

H 

d 

o 

w 

o 
c, 
d 



ERIC 



vO 



LxJ 
Q 



O 



O 
H 

O 

oo 



o 



< 
o 

Q M 

< H 
o 
o ^ 

' H 



CO 
CO 



t— t 

Q 
H 



I 



I 

0 

■p 

0 T» 

T3 . 

o c 

.p (/) 
G rcS 
CO c> 
u XS 
•H «H 

@° 

O M 
O £ 
•H 
CD *d 
,C P 
P 

P 

m n 

•rt CD 

o c 

*H 2 
P 

CO o 

<D -P 

2 CD • 

crSH to 
S o 

O -H 
o p 
o 



I 

o 
a 

P 

if) Ch 

«° 

CS w 
a ps 

•H O 
p CD 
*H p 

su 

rH 

C3 4^ 
a o 

q -d 

a ctf • 

CD C 
p CO o 
U H 
t\0'H p 

•h aJ o 

13 fc;H 

o) si 



3 



*H 



O 



H 
H 
♦H 
* — * 
CO 



3E 

•H p 



to 

h ,a h 
•h cu a 
CO to £ 



! 

.§ 

0 
p 

o 

•H 

O 
•H 
> 

0 
Q< 

O 
a 

p 

o 

n 

0 

to 

a 

O 

0 

tO 

0 



o 



w 
0 



W 
C 
•H 

CS 
•H 

0 
P, 

to 
o 

H • 

a w 

•H 0 
O P 

o rt 
w a 

•H 

c ^ 

C3 O 

to w 
o 

o c 

o p 
>> a 

to 0 

0 

K' 

a 
c 

rt 
P 

0 

o 
■p 



o 

0 

to 

ii 

0 

o 
c 
w 











1 

1 


• 
i 














P 


he 








o 






o 






<D 


CD H 


CO 










P^ 




U 




o 






CO 


d 


CO <D 








■ 
1 




CO C 


<D 




£P 




o 


►rl 


d o 


•h 


G 


• 


a 




CO 


p W 


•H 


CD 




Ch 


X) ^ 


to tij 




(Ml 


H 


*d 


O 


O CD 


C d 


O O 




P< 








o o 


CO *r-t 




O 


C5 


CO 




•H 


p 




<D 






O hO 


P 'd 


CO o 


c 




CO 


o 






a o 


•H 




f 

M 


►H 




H d 


o u 




• 

M 


o 


P 




a 


•H -H 




(D 


•H 


o 


vh CD 


m LO 


p 










o c> 




a 


CD 


P 


CD 






CD O 




H 


o 


P^ 




C0 # H 


> 4-5 


m a 












•H O 


P 3 


o 




CO 






4-^ (D 


to CO 


o o 






CD CD 


O P^ 








o 






CD tO 


•H CO 




p 




CD X* 


CrH P 


P 








to 


H K 


Ch *ri 




p u 




ro 


G) 


•H 05 


CD 


o c> 


*H H 




C3 


•H 






•H O 


> C 




CD 


P 


Cr 10 




p O 


rn 3 


H 




SJ • 


CD ^ 


P! ^ 




CO p 


cj 


•H 


*x5 CO 


>H O 


•rf O 


O 














•H N 


o o 


to 




C> CD 


O O 


•H C 




•H O 




CD 


cd P 


S 2 


P 


•H 


•H 


P P 


P Pi 


p CO 




rj CD 


4^ 


H 


H 


CO 




d T< 


H > 


P 


H 




•H O 


O p 


CD «H 


CD 


, A) 


O M 


O H 






fM P 


i*0 


co 


a 






o 


O 






0 


o o 


to 




Pi cd 


,-4 

M 


It • 






Pi k 


•H 




•H 


•i CO 




p 


*H O 












CD 


•rl 


H CD 


H O 


H 


rH G) 




rH O 


H k 


H ^ 




ri 








1 r \ 




•H 


•H 


•rl 


a u 


O 

^ 0 


•H f\ 


O 




^ C 


£ o 


M 7S 


CO ^ 


CO cu 


C^ 


CO ^ 


Si P 


tn w 









0 




cv 




~2 




VD 1 




to 






f-l 


r-! 




r 1 




H 


V" 1 


• 


• 


• 


<• 


• 


• 


• 


» 


• 


• 


r 




0 





















I 

ON 
I 



s 



CO 
UJ 
CO 



ERIC 



CHAPTER III 
T4SK-SKILLS/KN0'.XEDG2S ANALYSIS 



IV-C . Mechanical 



-95- 



9 

ERIC 



4> 



Ui 
CO 

o 

LsJ 
—J 

o 



CO 



CO 



O 0) 
-P 

a 

rH 
•H O 
rH -H 
CJ <h 
•H 

O rH 

CD Ctf 
£X O 
CO *H 
- C 

tJ d 

a ^ 

o a 
g cd d 

O 4* 

o ^ 
£ O 

CD »H 

a 

^ t5 CO 

<D 3 

£>> (0 

^ 3d 
•H cj 
P CO h 

a> o q 
^ o a 

M p U 



tH 
iH 







* 








CD 


• 






to 


in 






d 


rH 






to 


O 








O 








4? 














O 


*h 








O 






O 








u 


CD 








CO 








»-» 




♦ 












O 




o 


d 
















to 






CJ 


rH 








O 


•H 






O 






o 


4-3 






<h 










Ch 


•H 




10 


O 


rH 




H 




•H 




o 


to 


O 




o 








p 


*H 


Ch 


• 








to 


•H 




H 


a 


H 




O 




•H 


* ^ 


o 


0 




4-> 


u 








Ph 


p« 


CD 


'd 




ctf 


O 


o 


0 


0 




o 






CO 


to 


<P 


0 








& 


p* 


p 


P 




0 


a 


O 




rH 


Q 


CD 




C> 


fH 


H 


0 


> 


C) 


a? 


p 


CD 


CO 


CO 




a 




OA 






• 


• 


• 


• 


H 


rH 


rH 


iH 



I 

a 1 
o 
ttf 

H 

a 

05 

P 

05 



O 

o 
p 
d 
p 
o 
p 
p 

•H 



O 
C 
•H 
■P 
P 

O • 

P to 

to t! 
rt 
p. 



E 

o 

o 



p 
p 



10 O 

c 

P 4-5 

Q) P 
«H a 



P 

d 

•H 
O 

•H . 

a 

,p 

o 
a 
■p 

(D 

,P 

4-> 

o 
■p 

05 

rH 

c3 

<H 
•H 

> 
d 

•p 
p 

0) 

E 
a 

•H 

cr 
o 

0) 

§ 

o 
p 



I 

c 

•H 
C3 
03 

o 

♦rl 

r, 

if) 
CO 

o 

to 

O • 

P 

cd a 

k n 

p. 

a r< 
P, cr 

0 o 

o 

4^ ^ 
• 

1 " rH 
O CJ 
C P 

fed (0 



(X 



o 

w 



-d 

05 
<D 
P« 
W 

'd 
c: 

•H 
H 
•H 

CO 
M5 

o; 
P< 

o • 

H 

cj r: 
> o 
0) Fi 
nd P. 

•H 
to d 
CCS u 4 

w a 



ft 

•H 

p o 

•H Ch 
rH 

•H p 
*Q CO 
c5 # H 

O »H 
O 
Q 0) 

rC CO 

•rf 

O 

4^ 4^ 

? p 

•H 

fi 

o a 
G a 
p* to 

•H 

3 O 
CT-p 
O 

£0 CD 

c .a 



33 



ui 



o 



_4- 
• 















>-4 




11 


4 J 


f > 
+ J 




J 

4^ 


f f\ 


#-< 

I-J 


i 


f 1 


cd 

•rl 












4- 5 


n 


v.) 










• > 

4^ 


c*; 
r-« 


r-» 


CD 






n m 


vy 


O 


^H 




f . 
hH 


fli —J 


*ri 


vi 


rw 
X> 

Ch 


H »rs 


4 J 

c** 0 


Q 






u; 




\±f 






•g ^ 


H 




CD 




0 


4^ 


r\ 




f ^ 










G) 0) 


U/ 


twH 












to 0 


6 T* 

c: c 


^ P 


O *H 


C 0 


^ 05 


W ■<-) 



O 
H 
Eh 

O 

Eh 
CO 

C3 < 2 
_ O to 
Q H «=C 

f — < »_i r~ 
< < 

a c? 

H. . 
M • 

a 



> 

er|c 



I 

0) 

p, 

to ^ 

o 

-d 

p o 

d p. 

P r d 
O P 
H cd 

d 

o to 

O H 
O 

f-< o 

O p 

*d 

O P 

P d 
d .P 
o 

-d 

'd a 

P t-3. • 
C3 -H tO 

0) d O 
00 «H O 
D Op 



r-l 



■d 
p 
d 







C 4^ 




en 


rH 


n 


rt 


p< 


rH 


•H 


CD 




0*4^ 


O 


CD n 


to 


CD 

0 n 




C p. 


O 


•H «H 


Cm 


> ^ 

^ cr 1 


CO 


O CD 


<D 


to 








'Cf 0 


u 


O -H 
N 4-> 




•H d 


K H H 


rf 


•H (j 


to 




CD 


0 to 


to 









4? 

p 

a 

o • 

■P P 

05 

4-> T5 
P rH 
05 O 

n w 
p. 

•rf 'd 

d p 
c d 



to a 

P NI 

d 
P 
,0 



I 



•H 

rH 

C> 



to 



H 

CD 



co 
uj 

o 



3c 

o 



to 



to 



o 

rH 

O 
^> 

G 

CO 

o < 
o 

Q M 

o o 

►J 

H • 

£0 
£3 



to 

to 



ft 







P 


x> 






M 1 


<D 


d I 






P 


CD 








•H I 


43 




d 


J.J 




CO 


ft* 




p 






bp 1 




P 


go 


d 


■» 




| 




•H I 








p 


a 


U 


P 


ft* | 








•H 




o 


.d 


O 




P I 


p 


W 1 


to 


rH 


•H 






H 


G) 


"d 1 


o 


1 






H 


H 






(1) | 




C I 


to 








•H 


c: 


C 




rH 


•P 1 


■H 


CD • 




•H 


^-> 


T* 


p (/) 


tp • 




3 1 


PS 


C> CD 


P 


> 


o 


rH 


5h * 


•H I 






O 


<H P 


43 




C 


•H rH 


43 i 


43 


O I 


•H 


'O Cm 


P • 










O CO 1 


CD 


to \ 


10 


P 






O 


O P 


P O | 


& 


O • 1 


•H 




•H *H 


•H 




P 


to 


43 1 


*— 

cr 


^> ci 1 




CD CO 


rH c$ 


C) +i 


§ 


•H rH 


rH P I 


co 


R o l 




f ^ 


•H CD 




S 




P 'H 


P< 1 


05 


G> | 


P 


C) Pi 

Pi <D 


to O 






rc5 




P 


p 0.' ! 


O P 








• 


P nj 


cd P I 






cm N 




P,-H 


o a 


O W 


O ^ 


rC P 


O P I 






P 


rH O 


O 05 


0) hi 


o a 


CD 'd 1 


hQ P 








r 5 * rH 






"U O 


P 


O O I 




C) C | 




fn r > 

UJ uv 




rH rH 


rH CD 

P 1 


rH O 

to 




10 'd 




O H 


O 4-> 


O W 


O «H 


P O 
« W 


p 1 


a C) 

»=•« f < 


C « 1 









rH 



cv 



P P$ ( 
CD 



p: 

CCS 



•H 
O iH 

a ct5 

'CO .p 

Cxi 
•H C) 

>M 

(DOC 
CO P* o 
^ co E 



to 

£ 
a 



8 

H 
H 



O 

CO T3 
O O 
•rl P 



CIS 



H 



E o 

<D O 

to 

§ d 

O O 



o 

•H 

-P 
CJ 

o 

•H 
H 

P.T5 

Cm C 

£T5 CtS 



•H 

CO • 

O H 

a 



•H 



CO 

•H 
tOJS 
H S W 
H H 

^4 a p 

CO u5 



1 
1 






is. 

1 \ 


H 














& 








•H 


»U 




t t 
1 i 

Pi 


PI 


..,.1 




. i i 


o 


03 






£ 


f \ 




(J | 




•H 




cy 










>-« 

'n 






r* l 




rn 


Cj 


1/1 




i G) 




ni 
*u 








rl 




f 

1 VJ 


« 1 


r j 
hH 


e 


r \ 
W 


PI 








Dli * 


e 

M 


1 ID 


rv f 


c* fn 








*n u> 




1 U 


H-f f 


4-^ v.? 




H 


o 












ft) 


nd 


C! 






an 


O | 






•rl • 




•i-4 




P o I 


° *C 


P • 


H 


erf TJ 


W v J 


1 cU 


H O 1 


u/ 




p 


H U 


fn Tii 

W/ UJ 




1 o 


nJ 1 




P 3 


•H 


■P o 


>-i 


fn in 


P 


t0 -15 1 


sit i " 




cu 






■r^ M J 


p 


c 


o 




^< 




H-I UJ 


r" cn 

UJ 


o 




o o 


fll 1 

w | 




P U \ 






CD 


O 


o 


to 


C o I 


to P 






•rl D 


tJ *h 




<D 


G5 1 


o 


^ to f 




r-H 




O »H 




H P I 


^ r 


O 


•H C 


o a 

P 4 > 






^ O 1 




a 


co E 





• 

tn 



P 
o 
E 
P. 

n • 

cr to 

<D 43 
iH 

t3 P 

P CO 

a 
P 

co 

H O 

'H p 
P 

O <D 
rH 

H d 

rH > 
P 

to XI 
C C 
H O 



t-l 
SO 



(V 

o 



I 

CJ f j 

•h 5s 

•HO» 

O to 

OTl O 

to o 

O OH 

&u (3 

P O 

• dn 

i— ( «H 

H T5 

d cu 

B H 

ctf p. rj 

»H «H 

O" 0) 



I 

d ^ 

C3 O 
o 
a 



to 

•H 

X! 
H 
O 

2 

•rl 

to 

ft! 
rH 
<H 



•rl 
P 
U 
"J 



w 

CO 

■p 
d 

•H 

rH 

rH • 

•H O 

CO CD 



CV 



9 



•H 

4^> P 

O Tl 
P 

TJ (0 
O CU 



CO 

P o 



o 
o 

p 
o 

•H 
4-5 



H 



co 
P 

M Q p 



Pt a 
co p 

CDrH P 
P* c$ 

-pap 

n o 

rH O 
rH P 
P # H 

^: 

rH 43 
rH 

P 

43 C) 

CO £ o 

p p p 

H O p 



10 



p 

•H 



l 



> 

H 



UA 



* 



9 

ERIC 



to 



o 



co 



CO 



•d 
o 

4^ 
CU 

•H 
O 

o 

to 
to 

S 

t< • 

P ^{ 
(0 u 

•H O 

o 

y cis 
d 

to o 

O 0) 
•H ^, 

o to 

s>. 

P, P. 

d 

o bo 
PS 
y «H 

to a 
y a 

O p 
P! -H 



s 

P. 

+5 iH 

10 OJ 
•H O 

a { « 
.p y 

O 

c 

a 



to 
o 

•H 

W 

a o 



y 
w 
p. 
y 
> 

d 



10 
4-> 
O 
G) 



to 
C 

o 

•H 

•H 

42 P 
■P o 
a 



O 

c 
o 

•H 
-P 

d 

o 

•H 
H 
P< 

p^ 

d -P H 
•H CJ 
(D ^ O 
,P »rl 

■ptJ a 

QJ d 

PS -P rP 

•h rt o 
•h a 
H O K 
rH O 
•H O 
Ai to 



P 
t3 



O 
■P 

10 

y 

L> 
•H 

■P A 

o 
cfl 

U • 

P. to 
p 
y o 

Ch »H 
d 4-> 

tO «H 

ch PS 
o o 
y 

P! 

O 

•H PS 
+> d 
d 

o to 

•H H 
H d 

P.'H 

PU U 

c3 a 
.p 

0) C i 



pj 

•H 



to 

Pi 

o 

'P 
H P. 

rH d 
•H N 



H 

to 



cm 
to 



y 

. o 
■p 

GJ 
H 
£> 

d 
H 
•H 

d 

10 

y 
> 
H 
d 
> 

O 

to 
y 

ft 

O 

y • 

to S 
-a p 
y +3 

H to 
£ P* 
O TJ 

p: p 

S>4'H 



S>» 

Pi 

(0 
•H 
rH 
•H 

9 

d 

PS 
d 

to 

y 
■p 

10 

to 

iH 
O 
Pi 

o 
y 

•H 
H 

d 
t> 

«H 

o 

• 

y 4-> 
tfl p 
tj y 
y c 

H CU 
£ -H 
O 3 

a o 4 
y 



• 


! 






H 


1 


O 




u 


I 








1 


o 




o 


1 




i 






C[5 


i 




i 








t 


> 




rH 


i 






> 


i 




i 


O 






! 


c 




o 


1 


•H 




•P 


I 






rH 


I 


H 




CJ 


1 


■p 


1 


to 






•H 


I 


G) 


! 






! 




1 


•H 






I 


rl 




rH 


1 


•H 






1 


CO 







1 H 






I 


• 


• 


• 


* 




to 


1 o 


ON 


ON 


t 



•H 
O 

•H 
U 

a 

a> 

rH 

a 
o 

•H 

CO 
C5 
X> 

Ch 
O 

o 

o 

o 
Pi 

H 

• 

O 
i-4 



PS 

o 



o 
y 

y 

n 
a 

•H 

pj 
a* 
y 

H 
d 
y 

•H 

a 

o 
I 

G> 
% 

O 

G> • 

rH 
05 

«H t0 
O 3 

c o 

rH 

o 

PJ o 
# 

o 

rH 



y 
S 
P, 

•H 

cr 
y 

■p 
to 
y 

rH 

d 
y 

•H 
P 

4-'' 
O 

y 
H 
y 

«H 

o 

y 
bp 

y 



O 
p: 



o 
•H 

Pi 
4-5 

O 

aj 
H 
y 

<H 

o 

■p 

£0 

y 
■P 

C 

d 

PS 
o 

•H 
4J 

d 
H 
H 

d • 

4^ -P 
CO C 



Pi 

•H 



CJ 
P 

Pi 

■P O" 

y 

PS 

•H rH 
O 

rH ^1 
H +3 
•H C 
^ O 

co y 



o 

tH 







o 




u 




^h 


to 


I'D 




C 


o 


•H 




P 


■P 


rH 


G) 




6 


10 






p 


^ • 




w 


o 


to o 


■H 


P to 


o 


G w 


•H . 


o o 


<H 


R o 


tn 


o o 




J^l ^ 


• 


•H ft 


to 




to & 


cr c 


o & 


<D -H 


£.<p 




to 


to 


o N 


H O 


^ w 




=p 


c a 




O 05 


bO c 


•H »C 




P O 


•H ^3 


•H 


c to 




•H # H 


r d o 


E 




K O 


p 


CD 


tn a 


P bp 

o « 


O *C1> 




'd 


a a ' 


^> 


t\0'H 


C<H 


•d ^ 

CD 


*H -H 




rH O 


rH O 

H E 


S ^» 


2 £ 


•H 


c o 


a: ^ 




CO o 



tH 
• 

H 
H 



C\2 
» 

H 
H 



-I 

H 



'O 



D h5 
-> < 

■3 H 

< < 

'J o 

H • 

"J O 
=3 



to 

to 
< 



•H 

D f 
•rl 

Pm 

C 

to 
o 

^. 

p. 

rH 
CJ 
•H 
O 

a 

P. 
co 

♦ 

rH tO 
rH t! 

ci a 
P <P 

to 00 



• 

to 



to 

& 

.p 



r-1 

d 

£h 
O 

J? 

»H 
> 
rH 

d 
> 

rH 
iH 

d 

4^ 

W 

PJ 
Hi 



o 

p. 

o 
a 

rH 

o 

•H 

O 

H 

0) 

CO 
P 

a • 

a 



rH 
rH 

4-> -H 

to ^ 

O 
rH 



■§ 

d 

to 
o 

4^ 

to 
to 

tp 

»H 

■P • 

to to 



•H 

y 



P! 
o 

•H 
-P 

S d 

CHrH 

•H ,H 

•o d 

O 4* 

i-: to 

iH 



to 

UJ 

o 

LU 
-J 

o 



to 



to 



to 



O 

Pi 
EH 
CO 

O >H 
o < _ 
O to 

< < 

a o 

H g 

H • 

D O 



o 
p 

to 
c 
o 

•H 
P 
•H 

'd 

Ti 

a 
u 

o 

a 
o 

•H 

p 
o 
cd 
rt 

P< 

c 
o 

£ 

o 
a 

O 



c 

o 

•H 
P 

rt 

rH 

rH 

rt 

P 

CO 

G 
•H 

'd 
G 
rt 

LI 

R 
a 

co 

CO 

a 

w w 
45 

CO 
•H 



O 

g 



! 

O rt 
PH 
H 
to rt 
G P 
o 10 

•h G 

P-H 
•ri 

T5 G 
CtJ rt 

rH CO 

a o 
p p 

(1 CO 

G s 

•H CO 



tp 1 






• | 


c 






tr 


•H 1 




CO 


4^ I 




# 


0) 


40 


•H 1 


w 




•H I 


P< 

I 


ol 


•H 
P 


H 


•% 




O 


rH 


U3 I 




rt 


rt I 


G 








•H 1 


to 




k I 








0) 


i 1 




G 


P I 




G 


O 


rt 

G I 


H 1 


rt 


•H 


cu 




P 


I 


uo 


rt 


1 


H 




0 


G 


rt 1 
G 


a 


•H 


rt I 


•H 


<H • 


O I 


P 


•H O 


CO I 


•H 


0 


O CO 


G 


1 


rt 




rt i 


•H 


rH 


a, 


rH 


'CI I 




CO G 


P< I 






0 




rt f 


to 


rj G 


bp I 




G 


rt R 


G 


to I 


•H 


•H O 


•H I 


G 


4^ 


k a 


-P * 


•H I 


<h 


0 


O 1 


H 


rt 


P G 




rH I 


r< 


rt -h 


Pi 1 


rt 






U 


p I 




CO 


O t 


iO • 


<H 


CH rH 


4^ 


G t* I 


O 


O rt 


G 1 


•h 




•H 


•H 




O 


O k 




G -p 


tD 


b3 CD 


G 


•H O I 


-J 




•H 1 




O 


0 rt 




rH 13 I 






rH I 


H 




rH 


•H T5 I 

-s: « 


O 




•H 1 


G 


G G 


a: 


CO cs I 


» ■ < 


^4 rt 


CO I 



rH 


Csi 




CV 




H 


• 


* 


{ * 


t 


t 


• 














H 


tH 


I H 


H 


rH I 





•H 
P 

a, a> p 



CO 

o 



i 

o 
p 

I 

c 

CCS 
CO 

•H 

O £4 
2 O 
1— I «H 
,0 P 

O o 
CO *H 
;5 Cm 
•H 

d o 
to 

d H 

a) rt 

d 'ri 



1 

rt to 

•H H 
TJ O 

•H CO 

^ a 
<p 
•% rt 

CO *H 

a o 

•H O 

4^ 10 

rt co 
E rt 

CD 

O 4-> 

CO -H 
f> 

rH 

rt co 

o E 

•H 

^1 

4> _ 
O cfl 
O -H 
rH 'd 
O 



rt 
b3 



to • 
G G 

H O 
P<»H 
D -H 4-^> 

fc3 P< rt 
T3 P 

^ o 

co G 

rt ^ 
g 
tort 



O 



o 

G 



I 

rt co 

P< to 
h rt 

JX-H 



o 

CO 



H 
rt •* 

U 10 M 

2 G 
rt »h 
^ 4^ 
a tc o 
» rt 3 

rH r H *d 
O t5 

l-OG 
G rt 

•H 

*H CO 
r] 

^ CO tj 

a rt 



P 



CD 

to 

G 

rt 



1 

X 








rt 






G 




•H 


LO 


rt 


G 


rH 


*H 




rH 




CD 




O 


0 


G 




•H 




W 


r 


G 


•H 


O 






rt • 


O 


p p 

to C5 


G 




O 


a) e 


•H 


-d p, 


4^> 


rt »h 


rt 


rJ ^, 


P 


G) 


tp tu 


rpr 


rt 

•H ?H 
rt O 


0 


rt 




0 a. 


toi5 
rt 0 


•H 




he 


rt 0 


rt jC 


p 


^ H 


G 


rt rt 


•H 


•H 2 


rH * 




rH CO 


H rt 


•H UO 


•H 


*H G 


^ 0 


CO *r4 


CO P 



to 

•H 
P 
O 

d 
rt 

P. 

to 

rt 
o 

CO 
D 

o 

to 

<D 
rH 



o o 
rt rt 



• 

o 
o 

•H 
P 

a 
rt 
rt 
n« 

w 
c 

•H 
P 
«M 

rt 

rt 

X* 

p 
o 

P-4 

O 



SP 

•H 

N • 

H tO 
Q<E 
AO) 
rt p 
to 

rt to 
rt 

10 «H 

rt p< 
rt «h 

rH P. 
P< 

O 

P 'd 
o rt 

rH rt 

a ho 
c o 

•H H 
+5 (1) 
O ,0 
rt 

P,<H 

rt o 

C) 

rt o 

H «H 
P 

rt rt 

•H rH 
rH 
rH d 
rH P 
•rH tO 
^ « 
CO -H 





H 






r-l 


• 


I * 


• 


• 


1 • 






ITS 




vO 


t-i 


1 rH 


t-l 


rH 


I ri 



rt 

0) 



os p-d 



to 
c 
rt 

H 

p 
o 

rH 

a 

o 

to 
d 

*d 
C 

rt 

-d 
rt 
o 
Pi 



• 

o 
a 
•H 
4> 
O 

rt 
a 

G 

rt 

P 
G 

o 

n 

•H 

cr 
a 

•H 
P 
«M 

J 
rt 

*d 



o 
rt 



to 

n 
o 
p 

t-0 

to 
o 

•H 

to 
rt 

X5 



rt 
rt 



'ON 
I 



«0 



> 

rH 



1 

CV 



OA 

rH 



LTV 



rH 



to 
u 

•H 
P 



0> 

x; 

o • 

to w 

rH 



o 



•H X* 
k rt 



to 
s 

2 

bO 



C 

•H 

rH 
H 
•H 

CO 

bO 

H 

p< 

H 
P< 



o 

•H 
CO 



H 



E 
O 
o 

o 
p 



P* O 
W P (D 
P 

H C <D 

Cd O «H 

•H 'H P< 

0) CO 
P 

s o 

- c 

CO -H CO 

C X? 

CD 0) 

H P 0> 

P,-H C 

(0 

OT3 O 
C 

O c\J 10 

to P 

O r-t 

P P« 
<T5 O 
O H 
•H CD • 
Q> <H > ,£> 
W*H 0) O 



Q) 
H 

O 

CI 



• 






(17 


CO 










•rt 


o 




P 


•H 


1 (0 


\J 


e „ 

M 


0) 




TO 


1 u 


2 


k_ 


•H 


p« 




1 P 






O 




O 


1 s 


» 

r-i 


# . 


H 


Pi 




I ft 




d> 




• - 


f 


1 T? 


Vi 




B 


t w < 


P 


\ a 


• 


o 


U p 


[ CO 


o 








0) <D 






H | 








f v CO 


O 




C M 




O 3 


1 nj o 


CQ 




P 4-> 






! CO flj 


•r! 






pry 
Vi 




1 Cm »H 




A S r^ * 


O P 


,o 


rH 02 


CO 




•> 




0) 


O CO 1 


to 


/— * 




X5 >> 


P 










H 




a, i 




o 


> a 


o o 






ci to 




K CO 




H 


CV { 




• 


* 


» 


to 


to ( 


ON 


r4 


H 


H 



H 
JO 

o 

w 

a 
a> 
E 
a> 
u 

•H 

cr 
a> 
U 



o 



CO 

c 
o 

•H 

^ o 
o <y 



cv 

ON 



CO 
rH 
05 
*H 
U 

a> 
p 



o 

CO 

p 

CO 

o 
u 

c 

b 

o 
o 

0) 
tiO 

a> 

H 

O 
C 



to 



O 

ai 



4- 

c 
a> 
u 
u 

0 

a 

o 

bO 

XJ 
0) 
rH 

O 



lO 

o 

•H 



a) 



o 

a> 
bO 

0) 

1 



ON 

H 



O 
XI 

H 

«H 

o 

0) 

hO 

0) 

? 

o 

i2 

bO to 

•H tO 
C O 
-H O 

B H 
O rt 
o «H 

•h 

rt 

3 B 

•H XI 
^ C 

CV5 03 



vO 

ON 
r-l 



rH 

a 
o 

to 



w 

XJ 

rt 
w 

a> • 

•H 4> 
rH O 
CVr-3 

^ rt 
to 

U 

tn O 

O «H 

o to 
bflp 

X5 h 
i—i ft, 
O 0> 



rH 
O 



- to 

rH 40 
fX'H 
CXrH 

W P 
0) 

H R 

•H »H 
•r* ^ 

o) cr • 
o 

SXJ O 

art <d 
o ,3 

rH »p 

Q> rH 

> o u 
a> o o 
C» P Ch 



rt 



I 

o 
o 

a 
rt 



o 

2 

+> 

c: 
o 



05 
■P 

rt 



to 
o 

H 

o 
era 

XJ > 

rt £ • 

•«H Ch 
CJ H 

•rlH 3) 

rt rt X! 
o to 

H. 

Sxj 
o c 
G rt 



■rH 

J9 



t»0 

CJ • 

•rH 10 

w o 
? u 

O XJ 

xi cy 
<i> w 
a> o 

x> 

O XJ 

> 



s 



XJ (X 
U (X 

o .rt 



* 

to 



ON 



o 

CNi 



o 
o 

LU 

o 

00 



O 
H 
H 

B 

to 
o 



o 
55 



o 

Mt/> 

301 



03 





X* 






• 


1 «M 


I 














I 




W 


o o 














cd 


I 




0) 




1 














1 S 


bO 




p 












w 




Q) 3 




2 to 


1 CO 












0) 


1 




rH 


cr 2 


o 






^ S 






P H 




•H 


ftqj 


G) cd 


t e 












3 rH 


1 


P X 


ftXS 


U O 




p 


| • 


C P 






JD CX, 








o 


1 u 


cd • 


CO 


cd to 






ft 


1 


o s p 


tO Xf 


HX> 


o 


x -a 


1 & 






C 


O 2 


1 


R p C 




cd 


1 <H 


P 0) 


o 


<U CO 




•H 


P (/) 


ft k G) 


X5 05 


h 






1 p 


i ^ 








1 


•H O R 


a 




i CO 


O C 


to 










ft 

CT -H 


cd P 


o >> 


(4 


(0 0) 




P o 






o 4 O 






p cd 


I CD 


ft 


to 


•H 






0) 


1 


Q> (0 3 


H 0) 


Cd rH 


ft 


to X 




5m p 




o 


X* 10 




xJ cr 


cd x: 


E Q> 


1 H 






o cd 




xf 


cd 


1 


SOI (1) 


•H P 


XJ 




O 


[ c 


a 




0) 








H 






•H 


tO -H 




0) 




1 


d C >s 


0) Q) 


H P 






1 4^ 


H 




> 


c c 




0) > 


p N 


cd o 


1 CD 


toed 


c 


k H 




o 


•H • 


1 




cd H 


c 


to 


q I 


1 ?J 


o to 




u 


CO (/) 




o o 


s a 

H 




i h 


•H 10 


o 


U U 




ft 


•H O P 


1 




o to 


H 




1 o 


Q> cd 




ft 






O 




•H 


1 H 


•H ^ 


o 


r^H 




a 


P Cd 


I 


X5 Ch 


p H 


c? 


P ^ 


q o 


1 cd 


a 






c a) a 




a) r; o 


d S 




I 3 u 


Ed 










H > 


I 


hOcd 


o 


o 

1 o ^ 


to 1 




p >> 




o • 


(j'H o 




X> £ 


S O' 


0 c 


u c 


o 


cd 




to 


E to to 


1 


0> (0 0 


p<p 


H £ ♦ 

^ to 


p 


O cd 1 








cd a? 






H P H 


•H 


1 p 




0) 


0 to 






£ 0) 


1 


£ G P 




O O 0) 




C 1 




O H 






•HUH 




o o> cd 






1 o o 




•a 


o cd 


• 






1 


C 6 N 




x <d 


H 


•H ^ ^ 


Q> 


cd H 




rH 0) 


H o K 




^ O -H 


> 


CO P 


^ H \ 


H S 
H »H 


H 

t ^ 




to 


? o 


rH Q> 


1 


k H 


£ -H 


O P 


ft (D 


p 


o o 


•H P C 




Q) »H «H 


cd H 


> C2 O 


1 O ^ 


•H C 


o 


<u p 








I 


tO 2 P 


H Q> 


cd o)x: 


c ^ 


J« -H 1 


c 


Q> cd 


C3 


« ft 


CO c to 


1 




PL. XI 


e to 


1 « 0) 


CO S 


a 


»H 



t 

o 



O 



H 



H 



OA 

H 

CM 



CM 



CM 
CM 



o 

C 
O 
■H 
•P U 

a, <d 

cr o 
a? ch 

0) iH 

H cr) 

-a ^ 
CO E 



# 

H 
CM 



O 
Cm 

to 

a> cd 
c u 
o 
ft 
o 



o 



o P 
ft £ 
£ 0) 
cd H 
S o 

•H 

n <h 

•h a> 
c 

cd p 
fcQ to 

^ o 

O B 



CM 
CM 



H 
CM 



CM 
CM 



O • 

Cm 10 
P 
cd a; 
p p 
cd to 

to 

X* 



u 

H 



H 



^ P 

cd 3 

o 
a 
o o 

X^ cd 



o 



P 
to 
o 



CM 



tO 
LU 

CD 

LU 



O 

to 



to 



to 
c 

cm 

•rf 



O rt 
•H 
05 k 



O 

X! 

6 



0) 

rt 



> 

to to 
P«x; 
o 

U Cm 
Q< O 

o q 

•rl 
Q) iH 

0) rt 

O TJ 

« rt 



CM 



tO 

x: 

P o 
C 

O 11 • 

Jh 0) L0 

ID H t/) 

rt w 

H O CD 
rt H G 
C A! 

o co ra 

CO rt O 

^ x; £ 

cx: 
^ a ±> 
o 

to ^ 
a> a> o 

0) Q> O 
H CP 

£ x a 

O rt CO 

cue 
jtf £ a) 

§■ 

o 
a 



rt C 
X rt 



<v 
* 

CV 



to 
> 
•H 



cv 









rt 


1 H 




iH 


. F 






t U 




a 


0) 




•rt 


1 X* 


o 


c • 


cu • 

1 fc* ' — * 


«H 


m ^ 




E k 


H 




O 


1 0) 


o 




JZ o 




o 


1 P H 


• 


to 






•H *H 


1 <M 




H ,d 


O P 


to o 


rt P 


1 o 




•H 


to < 


•H .p 


a a 


( c 


C -H 




O N 


C Xi 


a 




rt a 


Wi C t 




rM O 


0) 


1 -h «h 






> rt 


O -H | 


OCO 








0 Ch 


o cr i 






H to 


C 


0) CO 


a> (-i i 


a; cr3 


txO 


> 




s 


a> to i 




<D 3 




.p 


H G 


H 1 




3 -H 




O rt 


O X 


rt ^ 1 


C O 




n: to 


« a: 











• 


I 






to 


0) 






o 










O fi 






cr 




• 


| • 




P« 




to 




to 


to 


1 o 






c 




o 


c u 






1) 


rt rt 


p 








1 0) 




to aj 






O XJ 


<D 


1 o 

f w 


•M 


o • 


Cm 






*H p -p 


rt 


1 Pu 


P C CO 


CO 






O 0) c 




i 


(0 




rt 


■H 




^ o as 


! al 




Pijc ub 




Cm 


G rt 




1 -p 




a) -h 




to 


hO 














•H 




co c rt 


■rl 


I Cm 


r l 








H 


Cm UO 




1 <m 






o 


o 




r-i O 






rt 


C) a p 




0) 






C 1 


1 to 


c 


T$ -ri tO 


•H 


\S 


•H 


<D k 




to 




iH CO O 


H 


£ 


H 


a> bo 
o u c 


H 1 


rH 


■H 


0 


•rl 


« '5 tO 


J« 1 


i c 


^ 


^ -o ^ 






CO 



H 




1 rH 








1*^ 


1 H 


• 


• 


• 


* 


• 


• 


• 


• 






I o 


SO 








1 to 


(V 








cv 


cv 



















U •ri 




-M Tl 




rt 




H 








in 








•H 


l • 


^M w 


U? 








rt 








DJJ 


tr\ t \ 


1 c 


a? >< 


rt 


w Us 


1 1 


M H 






1 »UJ 








1 -P 


Cm k 


1 «H 


O 0 


O 






to 


o 


to to 


1 bD 




T3 


to -h 


1 0> 




rH 


> -H 


1 £ 


o rt 


O 


c ^ 


1 c 







I 

cv 
o 

•H 
I 



■3 

H 
— < 

« 

— < ;j 

3-* 

M 



• 



to 



0) 

k • 

H O 

rt "o 
o 

•M to 

to 

>> P 

St 

U<<M 

o 

0> 

x: tf) 
c: 

>> o 

tO G> 
J.. 

rt ^ 



9 

CV 



o 

Cm 

G 
rt 

hO 
O 

0) 
cm 

rt • 

to X) 
o 

rt f o 

d xi 
rt o 

rH rt 



cv 



rt 

in 
o> 
o 

■H 

<P 
o 

2 

0> • 

Cm W 

rt 0) 



to 
o 

H 

rH 

rS 



0) 

u 

2 



♦ 



•H 

rt 

w 
f-. 

•H 

u 

<D 

10 
-H 

C 
•H 

I 



0) 

w 

•H 
O 

o 
o 

x» • 

c to 
rt c; 
o 

. rt +5 
a) cu 

rH O 

c 

B 

o 
o 



■H 



to 



s 
9 



& 

to 

•rl 

(0 

15 03 
O +> 

58 * 

rH P 
CtJ -H 

■H £ 

O 

Q> 

O, G) 

to p 

o o 
o 

O tfl 
hi) W 
'C5 rtf 
0) 

IE 

fc4 P 



cv 

* 

to 
cv 





• 


CO 








to 


Cti 










0) 








cr 


T3 








•H 








•H 










G 


t3 










C 








o 


<a 






o 




• 


c 


p 




1 c 


if) 


as 


to 


p 


rt 






*c • 


o 




c 




0) 






•H 


P o 


1 hO 


P 




P 


O *H 




as 




& P 


I 3 


u 






p nj 


uo 








o 


1 c 


c 






LO-H 




p 




rH 


C C 


1 rH 




OS 


■H 3 

» 13 






0 


o 


I a> 


o 


0 


•H 


•H -g 




a 


uo 




C 0 1 


1 p • 








CTJ U 


to 


rH 


<M 


o 


UO 1 


1 SB- 




o 


0) 


u a 




s 




p 


O 0) I 


1 0) 


o 


u> • 




~> 


0) P 




f t3 C 


C 


C P 1 


UD 


c 


*H 




rH 


•H 


Q) »H 




N« 1 


Q> OS 




H H 


rH 


H £ 


rH *H 
J: a 




.< rH 

o a> 


iH 


H I 


H 


•H 


•H Si 


O o 


•H 


s: a, 


.v< 


itf O 1 


C P. 






CO 


CO Cm 




CO 



c o 
tfl 

O bO 
•H G 
C -H 

S3 

o to 

to 



a 
c 
, o 

•H (D +J> 



o 

•H 
(0 



CUP 
tO 

0) 0) C 

•h g> a» 
p 

HOW 
rH n3 
•H <U 
^ O 
CO PH 









1 rH 


cv 


pr\ 


1 rH 


CV 


• 


• 


• 


• 


• 


• 


• 


• 


to 


to 


to 


I ON 


On 




I o 


o 


C\2 


CM 


cv 


CV 


CV 


CV 







to 



4> 



a> 

3 
bO 
C 

0) • 

Ch to 
O 3 

4> C 

-a 

h si 

:< 

o 

j2 o 



3S8 

H rt 0) 
(J UP 

O *H 

C U) O 
J3 'H 
O P 

CO 



to 

•rf 



p 4 o o 

UO 5h (13 
to P 

rH P O 
rH 

•H TJ 

co o n5 o 



0) 
•H 



•H 
C 
P 

i 



i 

u 

0) 

a 
to 

e 

to 

g cr 

•H 
tM c 

o x: 
o 
a) a) 

T3 



0) 

o 



rH 



o 

•H 
W 

•H 



to 

0) 
TS 



a> 

<p • 

CXJ W 
O C 
•H O 

a p 

to 

rH *H 
rH 

O aJ 



G> C 
rH U O 

c ^ a> 

cij a> to 

C O C) 
o *« 

•H U 

o ^ 
? o 

U to <m 

OrH 

h 

H p -H 

h ni 



to 
c 



ns 
o 



I 

•H 

a to 

p 
P at 
o r4 

u x> 

•H ^ 
73 O 

JO 

-a .i 
c to 

P o 
o 

to 

G? 
•H 
P 
-H 
> 



e 

CO 

c 

M 



On 
CV 



* 

o 



H 



i 

o 

0,0 
H 3 

o w 

O Ch 

o o 

w 

p 

<0 C 
G 0) 

Q) 

O G 

rH (tl 
O E2 

a o 

CO 4-> 

p< 

o 

^« p 
o 

to 

Q) C 
G 

o>-h 

rH 05 
£ P 
O ^ 

C o 



to 

CD 
P 

rt 

G 

H 



CM 
H 



CJ2 

W (0 

O 10 
•H p 



P 
O 

2 

•P 
W 

d 



© 
o 
o 
CO 



0) 
hO d 
d »H 



•ed 



O 
U 



o 
Pi 

© 

M 

u 
o 



d © 



d 
O 

H 



H 
•H CO 

j« jd 



•rl 



MS Q,TJ CO Pi3 



H 



1 

d 

•H 
.05 
E 

a> 

H 



q 
o 

•H 
-P 
CO 
U 
•H 
C 

1 

O 



o 

a) © 
a > 

P o 
•H 0) 
£ «H 

to © 
d 

0 'a 

.P CO 
rH d 

© a) 
p. p, 
o 

d 

H -H 

01 <P 



C 
•H 



H 
CM 



• 








ft 


G 


O 




<1> 


ft 


to 








o 


Q> 


•H 


J3 




P 


0) 


O 


ft 








CO 






*H 


o 




p 


UO 


to 


G 




O 


(1) 


H 




CO 


*H 


UO 


LO 


G 


G 


*H 


»H 


P 


H 


P 


rH 


0) 


a> 


hO 






to 


G 




■H 


•H (1) 






H 


rH ^ 


H 


H O 


•H 


•H £ 




O 


CO 


CO u 


H 




# 


• 


en. 













p 




o 




G to 












tfl 




O 








a? «p 




0 








•n 




P 0) 




p 




ft 














O G 












* 




W 








P o 




X? 




c^: 




n 




CD P 


• 




• 


H 








Q) Q 


© 


w 






C 


© 


0) 


•H 


c 


•H 


a> 




o 


-P 


G 








•H 








bO 




0) 




G 


rH 




© 


O 


0) a> 
















« 




C 


to 


•H 




as 






o 




O 


© 




to 


c 


© 


© 




a> o 


C 


bO O 




>H 




4-5 




bD 


© 


a 




C 


rH 




rH H 


© 




ft 






o 


to 


o ai 73 


d 


G 


G P 






H 


^ (0 








cv 




• 




• 








-4- 













I 

G 
O 
*H 

P t 

aj to 

rH U 
0) 0) 

^ o 

G 

<D »H 
f> W) 
•r! G 
P 0) 
a 

Cm G 
0) 

to 

hD 

G O 
•H P 

c o 

•H G) 
ft 



P 
G 

s 



c 

•H 



H W 
H P, 

•H'-H 

CO w 



I d 
cd cO 

rH 

© if) 
u u 
© 

£2 
o 
+-> 
w 
^» 



© 
> 

•H 

o 



•H 

O CO 
•H 



© 
© 

g 

p-h a? 

40 ,C *H 
G to H 
O G ft 
SOft 
Q> H 3 

a p to 



* 



to to 

G U 

O 0) 
•H 

P U 

ifl o 

H S 

o o 

CD TJ 

> G 



•H 

O 

0) 

© 



ctf 



to 
J) 

H 

u 

© 

fj Q« 
•H 3 
nj W 
■P 

C jC 

•H +5 
-r *a 



c^\ 



5 



i 

•H 
bD 
C 
© 

•h d 

> CO 
© 



© 

•r*. 



2 



d 
d 
o 

w 

© 

© a, 

o d 
o o 

© © 

O PL, © 

.r= w d 



c^ 



w 
u 



CHAPTER IV 

NUMBER OF PRESENT AND" ANTICIPATED EMPLOYEES 
IN ENGINEERING/INDUSTRIAL OCCUPATIONS 

This chapter presents a breakdown of the number of 
present and anticipated employees for the occupational areas 
identified in Chapter I, The data from which these tables 
were developed was a continuing process of the staff through- 
out Phases I and II, 

The majority of data for this chapter was taken from 
the data in the Florida Technician Manpower Survey for Duval 
County. This data was supplemented with a written survey 
which was mailed to ?S businesses and industries in Northeast 
Florida. Because of the lack of consistency. in designating 
job occupations and titles by industry and due to the over- 
lapping of occupational task/skills, a .compiled total of 
technical occupations by category is given, rather than a 
specific number for each occupation title. • A confidential 
supplementary' report, not to be released publicly, gives the 
names of industries and agencies and their responses. This 
report will be part of the final project report. 

Due to the competitive nature of the fields, both indus- 
try and unions are reluctant to express total number of em- 
ployees or to make projections. 




NUMBER OF PRESENT AND ANTICIPATED EMPLOYEES 
ENGINEERING AND INDUSTRIAL 



Number of New Employees 
Position Identification Current Anticipated 

Employees 12 Months 



Electro-Mechanical 

A» Electronics Technician 669 42 

(includes the following 
specific job titles) 

1. Electronics Installation 
Man 

2. Communications Technician 

3. Industrial Electronics ^ 
Maintenance Man 

4» Electronics Salesman 

5. Radio and T.V. Repairman 

P. Electro-Mechanical Technician 180 23 
(includes the following 
specific job titles) 

1. Instrument Repairman 

2* Machinery Maintenance Man 

3. Computer Maintenance Man 
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NUMBER OF PRESENT AND ANTICIPATED EMPLOYEES 
ENGINEERING AND INDUSTRIAL 



Position Identification 



Number of 

Current 
Employees 



New Employees 
Anticipated 
12 Months 



Positions in Climate Control 

A. Climate Control Technician 
(includes the following 
specific job titles) 

1. Air Conditioning, 
Refrigeration, Heating 
Serviceman 

2. Leader Man - Foreman 
3 • Estimator 

4. Heating and Power Plant 
Technician 

5# Sheet Metal Man 



236 



55 



9 
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NUMBER OF PRESENT AND -ANTICIPATED EMPLOYEES 
ENGINEERING AND INDUSTRIAL 



Positior Identification 



Number of 

Current 
Employees 



New Employees 
Anticipated 
12 Months 



. Transportation 

A. Transportation Technician 
(includes the following 
specific job titles) 

1. Automotive Technician 

' 2* Engine Mechanic 

3* Service Station 
Business Man 

4. Truck and Equipment 
Mechanic 

5. Service Representative 

6. Operating Engineer 



( • 



Air Frame and Engine 
Mechanic 



246 



40 
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NUMBER OF PRESENT AND ANTICIPATED EMPLOYEES 
ENGINEERING AND INDUSTRIAL 



Position Identification 



Number of 

Current 
Employees 



New Employees 
Anticipated 
12 Months 



Building and Construction 

A. Drafting Technician 
(includes the following 
specific job titles) 

1. .Architectural Draftsman 

2. Civil Draftsman 

3. Electrical Draftsman 
k» Mechanical Draftsman 
5* Surveyor 

» 

B. Electrical Technician 
(includes the following 
specific job titles.) 

1. Construction Electrician 

2* Industrial Electrician 

3» Electrical Estimator 

4» Electrical Salesman 

5. Electrical Inspector 

6. Electrical Trainee 



540 



560 



69 



106 
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Position Identification 



Number of 

Current 
Employees 



New Employees 
Anticipated 
12 Months 



C. 



Mechanical Technician 



121 



(includes the following 
specific job titles) 

1. Utility Technician 

2» Plumber and Pipefitter 

3. Industrial Sheet Metal 
Mechanic 

4. Steamfitter 

5. Mechanical Estimator \ 

6. Mechanical Inspector 
7# Mechanical Trainee 
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CHAPTER V 



CONCLUSIONS AND RECOMMENDATIONS 



This chapter presents the conclusions and recommenda- 
tions of the Project Staff as they relate to the Engineering 
and Industrial Area of technical education. 

This chapter did not appear in the original summary 
report due to the fact that sufficient time was not availa- 
ble to review the findings with each of the Special Area 
Advisory Committee members. The staff also felt that feed- 
back and recommendations from the Joint Planning Committee 
and the General Advisory Committee would be beneficial to 



have before any summaries were written. 

Therefore, the comments included in this section re- 
present the opinions of individuals with expertise in the 
Engineering and Industrial Area who have reviewed all avail- 
able data. Such opinions should not be considered final or 
mutually exclusive of other judgments in that they are only 
presented here as a summary of the Project Staff's findings. 
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CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 

As the nation 1 s standard of living moves steadily 
upwards, there is an acceleration in the demand for cer- 
tain kinds of goods and services . . . those for which 
demand is elastic and which are purchased with so called 
discretionary income. Television sets, long distance 
phone calls, central air conditioning, travel and vaca- 
tions, and more and better housing are all within this 
category. We are becoming a nation in which the second 
home is a middle class phenomenon and more than one tele- 
vision set is quite commonplace. 

But, besides the sheer volume of an increasing re- 
quirement for all kinds of goods and .services, there is 
a developing trend towards demanding better quality. There 
is a growing desire to return to standards of workmanship 
and precision, which were not always adhered to in the ra- 
pidly expanding economy of the 50' s and £0's. This means, 
in many cases, that more manhours may be expended to ac- 
complish a particular task. 

In the survey area alone, new positions during the 
next* twelve months will total from 10/* to over 30f* of 
current employment in the areas included in this report, 
and these figures reflect essentially current, on-going 
industrial activities, and do not allow for new industries 
in the area or an upward change in the- economic growth 
rate. 

o BEST COPY AVAILABLE 
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In terms of specific trends which contribute to the 
need for pre-technical curriculum materials in the engi- 
neering and industrial fields are the following: 

1. Electro-Mechanical 

There have been predictions that within a decade, 
large numbers of homes will be equipped with computer 
terminals and served by comprehensive information systems. 
Moreover, the' "home entertainment center" of the future 
is likely to be supplied with video tape and/or cable sys- 
tems as well as other multi-media devices. The age of the 
auto has yielded to the age of the electronic circuit. 

In addition, the ground and water vehicles of to- 
morrow will increasingly rely on electronic components as 
is currently, the case with aircraft. And, furthermore, 
the number of private aircraft is expected to continue to 
grow. 

2. Climate Control 

So called central air conditioning or climate control 
systems are no longer regarded as a luxury. This is re- 
flected in its provision in publically supported housing 
and its emergence in FHA standards. And this is true in 
all parts of the country. Where temperature factors are 
not paramount, climate control systems serve to filter, 
humidify or dehumidify. In fact, in urban areas with high 
levels of air pollution they can almost be treated as a 
health necessity. 




3 • Transportation 

In his 1972 budget message, President Nixon pledged 
to "get a man down town and back". It is recognized that 
doing this on the scale required may be far more diffi- 
cult than having arranged round trip transportation to 
the moon! 

More and more money is being allocated to the devel- 
opment and maintenance of transporation systems. Experi- 
ments and demonstrations are currently underway involving 
"individual rapid transit" # "demand" scheduling and rou- 
ting of buses and other innovations. Subway building is 
by no means over, and the Wankle Motor is being seriously 
tested. The transportation industry is entering a period 
of enormous growth, and we must begin to train technicians 
now, if needs are to be met. 

4. Building and Construction 

Experiments have shown that over crowding and living 
in very close quarters may have quite deleterious effects 
on individual and group well-being. Clearly, providing 
adequate housing for all our citizens is a very urgent 
social goal. And there have been estimates that, depend- 
ing upon guidelines adopted, as much as 25^ of our housing 
may be classified as substandard. 



FHA bulletins and reports 




-114- 



Thus, even if no new housing is considered, we would have 
an enormous task before us, merely replacing or up-dating 
existing substandard dwelling units. 

Besides residential housing needs, industrial growth 
requires an accelerated rate of building and construction. 
Moreover, a condition of high technology means that obso- 
lescence of plants and factories is becoming more rapid. 
With the pressure of international - economic competition, 
obsolete production facilities nan scarcely be tolerated. 

In all, technical training for building and construe- 
tion is clearly a high priority are.;. 
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